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I. INI'RODUCTION 
LiI1111ologists studying the biota of inland bodies of water 
IrnlSt consider the physical and chemical nature of the waters and 
its seasonal variations in order to obtain a complete understanding 
of the aquatic ecosystem. In many well studied bodies of water, 
such as I.j_nsley Pond, information is available on sane physical 
and chemical parameters, but this is not so for Mccargo Lake. 
: 
Here, the amount of basic limnological data is very small with much 
of the older records inconsistent and fra.g]rentary. 
A satisfactory understanding of Mccargo Lake necessitates 
a knowledge of the physical and chemical variations which occur 
and directly or inctl.rectly affect the ecosystem. A suitable nethod 
of obtaining this information is by accurate analysis of the 
physical and chemical data throughout the entire year. Rawson 
(1939) indicates that the inter-relationships of climate, physical 
and chemical factors affecting lakes are extremely complex and 
require a high degree of investigation. In fact, Fruh and Lee 
(1966) pointed out that a body of water is a "dynamic ecosystem" 
and to study it effectively an investigator must sarrple frequently 
and analyze closely its physical and chemical constituents. 
In this presentation the physical and chemical data are 
evaluated and related to seasonal changes. This was performed 
to make as complete a study as possible and to discover in what 
quantity the various elements exist in Mccargo Lake throughout 
the year. It is anticipated that data collected as a result of 
this investigation will form a foundation to stimulate further 
research of Mccargo Lake. 
l 
'Ihis study, although it began as a limnological investigation, 
has as a result of an aeration e>..'J)erirren_t becorre involved in the 
problems of eutrophication. The "enrichment of water", be it 
intent ional or unintentional, incorporates any and all physical, 
chemical and nutritive substances therein (Hasler, 1947). Through 
a comparison of data from both the open lake waters and the aerated 
. waters leads to an understanding of the direction and extent of 
eutrophication in Mccargo Lake. 
Variations in .. the physical and chemical properties can be observed 
by a comprehensive limnological investigation of a body of water 
(Ruttner, 1953). It is to this end that this research on Mccargo 
Lake has been conducted. 
A. Mc Cargo Lake 
Mccargo Lake is a 3.17 hectare (7.85 acre) body of water 
located in Orleans County in Upstate New York. It has a max1mum 
depth or· 5.7 meters with an irregular bottorr1 composed largely 
of organic matter. 
'Ihe morphometry calculations of Mccargo Lake produce a shoreline 
development of 1.39 (Costa and Horst, 1969). This index infers the 
lake contour is ovoid. Figure 1 illustrates the rnorphometry of 
Mccargo Lake. 
The lal{e is bounded on the south shore by a steep escarpment 
covered with many trees and ground plants. A marsh type terrain 
is found at both the east and west boundaries. Numerous aquatic 
plants can be seen in these areas. The northern shoreline has 
facilities for recreational use and a man-made drain to maintain 
water leve 1. 
Mccargo Lake, tm"oughout most of the year, exhibits nonuniform 
physicaJ ancl chemical properties. Durmg both the spring and 
fall turnovers occur bringing about thermal destratification. On 
this basis Mccargo Lake is tenned a dimictic lake. 
B. Review of Literature 
Tcx:lay, limnology involves more than classification of lake 
types. Studies specializing in physical, chemical and biological 
limnology ure revealing their importance. Investigations of the 
chemical properties of lakes by Thienemann (1913) illustrated 
the importa~ce in understanding such properties as dissolved 
substances are a necessary part in the metabolism of lakes since 
many organisms are dependent upon them. Happ (1941) indicated 
that regardless of their importance to the metabolism of a lake, 
excessive amounts of dissolved solids cause a rapid sedimentation 
rate. Rawson (1960) considered the measurement of the total 
dissolved substances as one of the most iJnportant criteria for 
evaluating a lake. This is applied to the understanding of the 
primary prcx:lucti vi ty based on the conversion of j..norganj c materials 
to organic substances. 
Associated with this is the knowledge of the mineral content 
of natural, waters. Both the soluble and sestonic minerals were 
termed by Naumann (1919) as being most important so that one may 
perform a diagnostic analysis of a lake. Lake waters were regarded 
as either "eulimnoplnnkton-eutrophic formation" inferring sufficient 
mineral composition; or "oligotrophic formation" with jnsufficient 
mineral content. In a .natural state a lake undergoes a normal 
maturation process re,cognized by the amount of nutrients present 
or entering a bcxiy of water (Has ler, 1947). 'Ibis process of 
enric~nt by nutrients was first called eutrophication (Naurrann, 
1919) . The quanti tati ,-e requirerents for sane minerals and nutrients 
in lake waters were investigated by Pearsall (1932). Research by 
}'lortimer (1941) revea1ed a significant fraction of minerals enter 
the water from the sediment, especially under oxidation-reduction 
conditions. Perhaps the greatest source of mineral concentration 
in a la"ke is from soil run-off during rain storms C!·~sey, Jackson 
and Bay, 1950). P;S the water percolated through the soil a 
leaching takes place carryiri_g soluble materials into the water 
(Sylvester and Seabloom, 1963). In order to better understai.11d 
the chemical balance of a lake, a study should include an investigation 
of the mineral content both soluble a11d sestonic (Co·dgill, 1970). 
Rawson (1939) pointed out the complexity involved in under-
standing a lake ecosystem goes beyond an ordinary examination of 
the physical and chemical parerreters whi.ch characterize lakes. 
A study should include inter-relationships of these components 
with the ecosystem. 
This study is based on an investigation of the physical 
and chemical properties of Mccargo Lake throughout all seasons. 
It is hoped that this research will show the significance of the 
physicochemical seasonal variations in Mccargo Lake and relation-
ships with the ecosystem. 
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II. GENERftL JV,t;l'HOffi Ai'ID PROCEDURF.S 
A. Field Techniques and Procedures 
'Ihis study was concerned with sampling for a period of one 
year beginning September 18, 1968 through August 26, 1969. Sampling 
McCargo Lake necessitated a pontoon boat with an outboard motor. 
Care was always taken when operating the boat not to stir the 
upper layers of th7 water by any wake action. Located in the 
center of the lake was a floating laboratory equipped to perfonn 
on the spot analyses of the wet chemistries that included: 
dissolved oxygen, free carbon dioxide, total alkalinity and pH 
since these were especially time dependent. 
Data was collected from five sampling stations. Stations 
one through four were established by a random unbiased method. 
'Iherefore, computation of these data based on a sample size of 
four stations would be statistically valid (Huntsberger, 1965). 
Station 5 was a 6.09 X l.82M cylinder with compressed air 
injected at the bottom. Data gathered at station 5 was not 
grouped with the data from the other stations. 'Ihis was per-
formed to illustrate differences between the aerated water colwm 
and the open water. 'Ihese sampling locations are shown in Fig,ure 1. 
At each of the five sampling stations water sarnples were 
routinely collected. At station 1 samples were obtajned from the 
surface, 2.0 and 3.0 meters. At station 2 samples were from the 
surface, 2.0, 3.0, and 5.0 meters. Station 3 samples were from the 
surface and 2. O meters. Station 11 samples were taken from the 
surface, 2.0 and 3.0 meter levels. Saniples at station 5 were 
collected from the surface, 2.0, 3.0 and 5.0 meter depths. 
These depths were obtained af'ter a series of preliminary studies 
were performed to indicate points of maximum variation in the 
physical and chemical parameters. 
To measure the physical parameters in the field investigation 
necessitated portable equipment such as the Applied Research 
Associates electronic thermister. This afforded in-place measure-
ments of the air and lake water temperature to the nearest l.0°C. 
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Dissolved solids analyses were performed with a ~'lyron Dissolved 
Solids Meter which translates conductivity into parts per million of 
dissolved solids. Measurements were made to the nearest 1.0 ppm of 
dissolved solids. 
A G. M. Mfg. & Instruments Submarine Photometer coupled to a 
microampere meter was utilized to measure light intensity at the 
surface and 0.5 meter intervals to a point of extinction. Surface 
light intensity was measured simultaneously by a G. M. Mfg. & Instru-
ments Photometer dechwith a cosine filter. Visible light intensity 
0 
records were obtained between 4500 and 7000 A. 
Additional light measurements were accomplished through the 
use of a Secchi Disc lowered into the lake waters until it was no 
longer visible. 
Water samples for chemical analyses were collected by the use 
of a 2 liter Kemmerer sampler at the designated depths for each location. 
When the sample was taken it was immediately placed into two 250 ml 
BOD bottles that were acid washed to eliminate sources of contamination. 
One bottle was prepared for oxygen determination and the other for 
further chemical and instrumental analyses. 
The 250 nu sample ·collected at each depth for cation analyses 
was vacuum filtered through 47 mn diameter HA ( 0. 45u pore size) 
Millipore filters. A 100 ml aliquot of the filtrate was made 
acidic to 1% (VIV) using concentrated HCL and stored in a dark 
cool place according to procedures outlined by Rainwater and 
Thatcher ( 1960) . These sarrples were analyzed on a Perkin-El.In2r 
303 Atomic Absorption Spectrophotorreter in association with a 
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DCR-1 digital concentration readout device. The filter and its 
residue, referred to as the seston or all the particulate matter 
suspended in the water, include living organisms, organic detritus 
and inorganic material (Moss, 1970). This was placed in a 100 ml 
beaker and the residue extracted with 4 ml of hot concentrated J-IN03. 
The extracted filter was washed with distilled water and allowed 
to evaporate to dryness in a fume hood. The dried residue was 
then redissolved in 20 ml of hot O.lN HCL and then analyzed with 
the Atomic Absorption Spectrophotorreter. 
B. Chemical Analyses 
The analytical chemical procedures utilized in the ·analyses of 
water samples were those proposed in Standard Methods for Examination 
of Water and Waste Water, (A.P.H.A., 1960). 
Dissolved oxygen was rreasured to the nearest 0.1 ppm throug,h the 
commonly employed standard titrimetric rrethods (A.P.H.A., 1960). The 
percent of oxygen saturation was calculated and corrected for 620 feet 
above sea level. 
Measurerrents of free carbon dioxide was determined by titrating 
an aliquot of water with O.OSN NaOH to a pH end point of 8.3 with the 
aid of phenolphthalein indicator and read to the nearest 0.1 ml. 
Total (rrethyl orange) aJJ<alinity was measured by titrating an 
aliquot of water with 0.05N HCb to a pH end point of 4.8 using 
Bran Cresol Green indicator (A.P.H.A., 1960). Titration accuracy 
was to the nearest 0.1 ml. 
C. Cation Analyses 
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The standard for calcium analysis was prepared by dissolving 
2.4973 g of calcium carbonate (Iceland Spar) in 10 ml of concentrated 
HCL and diluting to 1 liter with glass distilled water. This stock 
solution contained 1 mg Ca/ml. Working standard solutions contained 
. 
from 0.001 to 0.025 mg Ca/ml. 
A calcitun lamp operating at 15 milliamperes served as . the 
0 
hollow cathode source. The wavelength was adjusted for 4227 A. A 
slit width setting of 4 was used. This provided a 1 rrm opening 
into the detector side of the instrument. The burner head was 
a Boling triple slot supplied with acetylene fuel at 9.0 psi 
and air as the oxidant at 7,5 psi. 
The . sensitivity for detection o~ calcium in aqueous solutions 
by Atomic Absorption Spectrophotometry is 0.002 ug/ml within an optimum 
working range of 1 to 10 ug/ml, (Perkin-Elmer Corp., 1968). All stock 
solutions contained lanthanum nitrate at 1% in 5% (V/V) HCL. Samples 
to be analyzed were adjusted to a pH range of 1.8 to 3.8 to obtain an 
assured accurate determination of calcium which is pH dependent (Bentley 
and Lee, 1967) . Additions of lanthanum nitrate to make each sample 
contain 1% lanthanum nitrate eliminated interferences resulting from 
phosphate, sulfate and alurninum in solution (Platte and Marcy, 1965). 
Figure 2 illustrates a typical calcium response curve. 
A standard for copper analysis was prepared by dissolving 
1.00 g copper foil in 10. ml HN03 and diluting to 1 liter with water. 
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'!his stock solution contained 1 mg Cu/ml. Working standard solutions 
contained fra~ 0.0001 to 0.002 mg Cu/ml. -Preservation of these stock 
solutions was accanplished by addition of concentrated HNo3 to produce a 
1% (V/V) acidic solution, which retards the plating of the metal to the 
sides of the container and lengthens the shelf life of the standard (Perkin-
Elmer Corp., 1968). 
A copper lamp operating at 30 millamperes served as the hollow 
0 
catha::le source. 'Ihe wavelength was adjusted for 3247 A and a slit width 
setting of 4_was used. 'Ibis provides a 1 rrm opening into the detector 
side of the instrument. 'Ihe burner head was a single slit supplied with 
a~etylene fuel at 9.0 psi and air as the oxidizer at 9.0 psi. 
'Ihe sensitivity for detection of copper in aqueous solutions is 
0.005 ug/ml within optimum working range of 2 to 20 ug/ml (Perkin-Elmer 
Corp., 1968). Figure 3 illustrates a typical response curve obtained 
for copper. 
Tne standard for iron analysis was prepared by dissolving 1.00 g 
iron wire in 20 ml HCL and diluting to 1 liter with glass.distilled 
water. 'Ihis stock solution contained 1 mg Fe/ml. The stock solution was 
acidified to 1% (VIV) with HN03 to increase stability. 
An iron lamp operating at 30 milliamperes served as the hollow catha::le 
source. Adjustment of the wavelength was set for 4227 ~. A slit width 
setting of 3 was used. 'Ihis provided a 0.3 mn opening into the detector side 
of the instrument. '.Ihe burner head was a single slit supplied with acetylene 
fuel at 9.0 psi and air as the oxidant at 7.5 psi. 
'.Ihe sensitivity for detection of iron in aqueous solutions is 0.15 
ug/ml within an optimum working range of 2 to 20 ug/ml (Perkin-Elmer Corp., 
1968). When iron is determined in the presence of nitric acid and nickel, 
a reduction in the sensitivity results. This effect was controlled by 
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tJSing a very lean (hot) flam:; setting. Figure 4 illustrates a typical 
iron response curve. 
A standard for potassium was prepared by dissolving 3.2598 g KCL in 1 
liter of glass disti J.led water. 'Ihe stock solution was made 1% (VIV) acidic 
with HN03. This solution contained 1 mg k/ml. Working solutions contained 
fran 0.0001 to 0.005 mg K/ml. 
Potassium is determined in natural waters by adding 200 ppm of sodium 
to the standards. 'Ihis procedure reduces the sodium enhancement that result 
when additional electrons, provided by ionized sodium atoms, decreases 
potassium ionization (Fishman, 1966). 'Ihis results in the absorbance of 
potassium and produces potassium values greater than that of the actual 
concentration. 
The sensitivity for detection of potassium in aqueous solution is 
0.005 ug/ml within optimum working rang;e of 1 to 10 ug/ml (Perkin-Elmer 
Corp., 1968). The use of the Boling triple slot burner reduced the effect 
of atmospheric contamination which was especially evident when detennin;lng 
low concentrations of potassium. Potassium determinations are more sensitive 
in a rich low temperature flame (Gatehouse and Willis, 1961). A slightly 
lower temperature fla.ITE produces far lower ionization than air-acetylene 
and is preferred (Perkin-El.mer Corp., 1968). 'Ibis rrethod provides very 
little visible light emission and therefore a low signal-to-noise ratio. 
With this procedure the signal is much easier detected by the instrument and 
the results are more reliable. 
A potassium lamp operating at 15 milliamperes served as the hollow 
cathode source. Tne wavelength was adjusted for 7665 jl and a slit width 
setting of 4 was used. This provided a 1 mn opening into the detector side 
of the instrument. 'IWo qurner heads were used, a Boling triple slot or a 
_single slot. Both burner heads were supplied with acetylene fuel at 9.0 psi 
with air as the oxidizer at 7.5 psi. 
For all potassium analyses the order separating filter must be set 
to "IN" position to ID2asure the proper resonance line. A typical response 
curve for potassium is shown in Figure 5, 
A standard for magnesium was prepared by dissolving 1.000 g rnagnesit.un 
rretal in 10 ml concentrated HCL and dilut ing to 1 liter with glass distilled 
water. '.Ihis stock solution contained 1 ~ Mg/ml. Working solutions contained 
ri-om 0.0001 to 0.005 mg Mg/ml. 
A w.a.gnesium lamp operating at 15 milliarrperes served as the hollow 
cathooe source. 'Ihe .. wavelength was adjusted for 2852 ~with a slit width 
setting of 5. 'Ihis provided a 3 rrm opening into the detector side of the 
ins tr-ument. 'Ihe burner head was a Boling triple slot suppled with acetylene 
fuel at 9.0 psi and air as the oxidizer at 8.0 psi. 
'lhe sensitivity for detection of magnesium in aqueous solution is 
0.01 u.g/ml and the optimum working range is 0.1 to 2 ug/ml (Perkin-Elmer 
Corp., 1968). Addition of lanthanum to the working solution to produce a 
1% (VIV) HCL concentration eliminated i nterferences resultjng from phosphat e , 
sulfate and aluminum in solution (Willis, 1961). A typica1 response curve 
for magnesium is given in Figure 6. 
'Ihe standard for manganese analysis was prepared by dissolving 1.000 g 
manganese metal in 10 ml of concentrated HCL and diluting to 1 liter with 
glass distilled water. This stock solution contains 1 rrg Mn/ml. 
A manganese larrp operating at 30 milliamperes served as the hollow 
. 
cathode source. Adju~trrent of the wavelength was set for 2795 X. A setting 
of 4 was used for the slit width. This provided a 1 mm opening into the 
detector side of the instrument. 'Ihe burner head was a single slot supplied 
with acetylene fuel at 9.0 psi and air as the oxida.~t at 9.0 psi. 
The sensitivity for detection of manganese in aqueous solution is 0.005 
ug/ml and the optimum working range 1s from 2 to 20 ug/ml (Perkin-Elmer 
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Corp.,.1968). A 1% (V/V) concentrated HN03 solution was added to stabilize 
the stock solution. Figure 7 illustrates a typical response curve derived 
for manganese. 
'.Ihe sodium analysis standard was prepared by dissolving 2.5425 g of 
scxiium chloride in 1 liter of glass distilled water. 'Ihis stock contains 
1 mg Na/ml. Working solutions contained from O • 0001 to O . 025 mg Na/ml. 
A sodium lamp operating at 15 milliamperes served as the hollow 
cathode source. The wavelength was aQ.justed for 5890 jl with a slit width 
setting of 4. This ~rovided a 1 rrrn opening into the detector side of the 
instrument. 'Ihe burner head was a single slot supplied with acetylene 
ruel at 9.0 psi and air as the oxidant at 9.0 psi. 
'Ihe detection limit of sensitivity for sodium in aqueous solution 
is 0.015 ug/ml within optimum working range· of 0.3 to 3.0 ug/nu (Perkin-
Elmer Corp., 1968). Working solutions and the standard stock solution 
were made 1% (V/V) acidic with the addition of concentrated HN03. 'Ihis 
increased the shelf life of these solutions. All of the sodium stock 
solutions, as well as the standard solutions, were stored in containers 
rrade of polyethylene as a precaution against sodium contamination from 
glass bottles. Increased sodium detection was accomplished by employing 
a slightly lower temperature flame which produced far less ionization. 
This method also provides very little visible light emission resulting 
in a lower signal-to-noise ratio (Perkin-EJmer Corp., 1968). Slight 
improvements in detection were also obtained by the use of the Boling 
triple slot burner head which reduced the noise level attributed to dust 
particles in the flame. Figure 8 illustrates a typical sodium response 
curve. 
'Ihe standard for zinc analysis was prepared by dissolving 1. 000 g of 
zinc metal in 10 ml concentrated HCL and diluting to 1 liter with glass 
distilled water. This s tock solution contains 1 mg Zn/ml. Working 
solutions contained from 0.0001 to 0.002 mg Zn/ml. Solutions were 
..LJ 
acidified 1% (V/V) with concentrated HN03 to increase their stability. 
A zinc l amp operating at 15 milliamperes served as the hollow cathode 
source. The wavelength was adj usted for 2138 ~ and a slit width setting 
of 5 was used. 'Ihis provlded a 3 rmn opening into the detector side of the 
instrum2nt. Tne burner head was a single slot supplied with acetylene fuel 
at 9.0 psi and air as the oxidant at 9.0 psi. 
The detection limit for sensitivity of zinc in aqueous solution is 
: 
0.002 ug/ml (Perkin-Elmer Corp., 1968). Figure 9 illustrates a typical 
response curve obtained for zinc. 
III. RESULTS 
A. - Physical Data 
1. Light Transmission 
The percent of incident light transmission into the lake 
waters is shown in Table 1. Percent transmission throughout 
the entire year for the surface , half, one and one and a half 
meters are shown in this table. 
During the fall season, a rather variable condition of light 
transmission prevailed at all levels. A rna'<imum transmission of 
85. 71% v:as recorded on February 20, 1969 for the surface waters. 
On I::ecember 4, 1968 a minimwn of 0.03% occurred at the one and a 
half meters level. 
At the half meter depth an imrrediate reduction in the incident 
light was found. A decrease in light from 64.00% to 99.69% was 
evidenced. The lower level of the photosynthetic zone (surface to 
one percent of incident illwnination) would at times be . less than 
half a meter. 
Results obtai.ned on light transmission in the open surface 
waters were greatest in the winter season reaching a high of 85.71%. 
At this time of the year the dissolved solids concentration at the 
surface averaged 290.00 ppm, the lowest value of all seasons, and 
offered J.ess resistance to light penetration. 
In the spring months, analysis of light data indicated that 
a decrease in penetration was evidenced. A rna.xirnwn of 72.72% 
was recor ded for the surface. In the spring the light penetration 
at the half meter lever never exceeded 36.00%. A further decline 
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in the light was noticed at the one meter level. Incident light 
at this depth was reduced f'rcm 75.00% to ·99.81%. During the 
spring the light at this level diminished to 0.16% and did not 
exceed 16.50%. 
Because of the increased solar radiation and greater angle of 
incident radiation during sumrrer there was observed an increased 
light penetration in the water column. The surface waters· during 
surrmer had a maxirrn.l.rn transmission of 75. 00% while the one and a half 
meter depth was 16·. 66%. 
2. Secchi Disc 
Included in Table 1 are Secchi disc records for both the open 
and aerated waters. The Secchi disc values provided a general 
trend of light transmission. 
During the fall months a mean visibility value for the open 
waters ~f Mccargo Lake was 0.75 meters. In the aerated cylinder 
the mean visibility was found to be O. 79 meters. The range during 
this season for both the open and aerated waters were from a 
minimum of 0.50 meters to a rr.axi.mum of 1.50 meters. 
The rra.ximum range of visibility in the open and aerated waters 
were found in the winter months. A low of 1.25 meters to a high of 
3.00 meters was recorded. The greatest seasonal average of 2.27 
meters, for the open waters, was found during the winter. 
Spring season was characterized by a reduction in the average 
visibility. At this time the open waters had a mean of l.. 73 
meters. For both the open and aerated waters a minimum visibility 
of 1. 25 meters was found . However, a rrax:iJnum of 2. 50 meters was 
rreasured for the open water while the aerated cylinder was only 
2.00 meters. 
An even greater decrease in visibility occurred in the sunrner 
months with a mean of 1. 30 meters for the open waters . During 
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the sl.lITID2r season the visibility was never less than 0.75 meters or 
greater than 1.75 meters for both the open and aerated waters. 
These data for the Secchi disc values in the open waters 
were averaged for the entire year. A mean visibility of 1. 26 + 
0.56 M was calculated. 
3. Air Temperature 
The air temperature data taken throughout the course of 
this investieation are listed in Table 2. 
Air temperature measurements for the fall season resulted 
in a mean of 14.3°C. The greatest temperature range was found 
during the fall. The minimum tempe~ature recorded was l.0°C while 
the maximum was 28.0°C. 
During winter the air temperature dropped to a low of -10.0°C 
on January 7, 1969 and did not exceed a high of 18.0°C. 
The spring season had a mean of 15.0°C with a low of 7.0°C 
and a high of 25.0°c. 
In the summer months the mean air temperature increased to 
23.5°C with a small range from a low of 20.0°C to a high of 
26.o0 c. 
During the sampling period air temperature for the entire 
year was found to reach a minimum of -l0.0°C and never exceeded 
a maximt.li11 of 28.o0 c. The average for the year was 14.7 :!: '{.20°C. 
. . ·. •\ 
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4. Water Temperature 
The surface water temperature for both the open and aerated 
waters followed closely that of air temperature. In addition 
to surface temperature, measurements were also made for the two, : 
three and five meter dept hs. These values for both areas can 
be seen in Tables 2-3. 
A mean water temperature for the open waters of 13.8°c was 
recorded for the fall season. At this time the greatest temperature 
. 
range occurred with a low od 2.0°C and a high of 23.0°c. A thennal 
destratificntion resulted from the fall overturn which was 
detected on October 30, 1968 (Table 2). A thorough mixing of the 
lake waters was evidenced by this overturn which produced homo-
thermous conditions from the surface to the five meter level. 
In the aerated cyll.nder there was evidenced complete 
thermal destratification on October 16, 1968 ('l'able 3). At this 
time the aeration corrmenced and within 24 hours destratified 
the water column. The temperature inside the cylinder was 15.0°C 
from surface to five meters. 
The mean water temperature at the five meter depth for the 
open waters during the fall was 8.3°c with a min:ilm.lln of 2.0°C 
and a max:ilm.lln of 10.0°C. For the aerated cylinder a min:ilm.lln of 
2.0°C and a maximum of 17.0°C were measured. 
Warmer waters, ranging from 2.0°C - 3.0°c, were found at 
the five meter depth for both the open and aerated waters. 
During the spring season for the open water, the mean 
was 14.7°C at the surface, 13.8°c at two meters, l0.8°C at 
three meters and 5,7°C .at five meters. 
On March 18, 1969 the spring overturn resulted in a thermal 
destratification of the open water (Table 2). The water in 
the aerated cylinder remained therriia.lly destratified and was 
l.0°C as was the op2n water temperature. 
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Throughout the spring months the water gradually became warmer. 
The mean temperature for the open surface waters reached 23.0°c. 
During the surrmer the open surface waters were never less 
than 19.0°C and did not exceed 28.0°C. M=an water temperature 
for the two meter:level was 20.2°C, three meters 16.5°c and 10.1°C 
at the five meter depth. 
In the aerated cylinder the water temperature from surface 
to the bottom was not less than 19.0°C or greater than 28.0°C. 
The rnean open water temperature for Mccargo Lake during 
the year was 13.0°C 2: 5.87°c. 
B. Chemical Data 
1. Dissolved Oxygen 
Dissolved oxygen values in Mccargo Lake varied widely from 
surface to five rneters and from one sampling date to another as 
is shown in Tables 4-5. 
During the fall season a rnean of 10.9 ppm occurred in the 
open surface water while a mean of 2.5 ppm was observed at the 
five rneter depth. However, 110. 5% of the fall samples at this depth 
showed no detectable dissolved oxygen as being present. In the 
aerated cylinder dissolved oxygen was measured at the five rneters 
level once aeration began. A large range in dissolved oxygen 
was noted for the open surface waters with a --1.ow of 4. 0 ppm and 
a high of 23. 0 ppm. The aerated surface waters measured a minimum 
of 3.80 ppm and a rraximurn of 22.3 ppm .. 
In the wir1ter rr.onths lower dissolved oxygen values occurred 
in the open water with a mean of 6. 4 ppm at the surface to a mean 
of 2. 0 ppm at the five meter level. 'lhe open surface waters in · 
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the winter had a minimum value of 3.6 ppm while at the five meter 
depth a low of 0.4 ppm was observed. 'Ihese minimum values indicated 
that the lake waters contained dissolved oxygen even during the 
winter sampling. :In winter the aerated surface water yielded 
a low of 3.0 ppm while at five meters a value of 0.6 ppm occurred. 
During the spring season the rrean values of dissolved oxygen 
increased at all levels both in the open and aerated waters. 
At the surface of the open water a mean of 8 .1 ppm was found. 'Ihe 
two meter level increased from 6.0 ppm in winter to 7.8 ppn1 
during the spring. The three meter depth showed an increase 
from 5.6 ppm to 7 .0 ppm. 
In the summer season a reduced' level of dissolved oxygen was 
recorded at all levels for the open water. No dissolved oxygen 
was detected at the five meter level while a high of 9.3 ppm was 
noted for the surface. 'Ihe aerated cylinder in sumner always 
had dissolved oxygen present at the five meter depth and at times 
was as high as 8.4 ppm. 
The averaged dissolved oxygen data in the open water for the 
+ entire year produced a value of 7.0 - 4.29 ppm. 
2. Percent Oxygen Saturation 
The dissolved oxygen data were calculated to produce percent 
saturation values for both the open and aerated waters and can be 
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seen in Tables 6-7. Several sampling dates are desigiated by a 
(+) when the percent oxygen satur2tion exceeded 140.00 percent. 
'fuis situati~n Has evidenced severa l t:imes in both the aerated 
and open wate:r·s at the surface and two meters level during the 
f all season . 
During the fall in the open waters several sampling dates 
measured 0.0 percent saturation at and below the three meter 
level (Table 6). Only after the fall overturn did these levels 
: 
prcx:luce measurable dissolved oxygen values. However, the aerated 
cylinder exhibited sinilar conditions until aeration corrn1enced. 
At this tirn~ dissolved oxygen was found from the surface to 
a depth of five meters. 
In the winter lower percent saturation values were measured 
for all levels in both the open and aerated waters. In the open 
water a low of 26.00 per cent and a high of 73.00 percent were 
recorded for the surface . A similar, low of 21. 00 percent was recorded 
at tbe surface for the aerated cylinder , but the high during winter 
was only 56.00 percent. The five meter depth always contained 
dissolved oxygen in both the open and aerated waters. 1he lowest 
value for the open water was 6.00 percent and 8.00 percent for the 
aerated. 
During the spring months oxygen increased in both areas and 
at all levels. The maxin1urn values at the surface for the open 
and aerated waters were 104.00 and J.07.00 percent respectively. 
All percent saturation values increased j_n the SUITTI1er. The 
recorded saturation values for the open water at the surface 
were never l ess than L19 . 75 percent and not greater than 119. 00 
percent. However, at the five meter depth a low of 0.0 percent 
and a high o f 18. 00 percent was recorded~ In the aerated waters, 
at the surface, the rreasurements were never lower than 50.00 percent 
and not greater than 115.00 percent. The five meter depth always 
had oxygen present and was recorded as high as 100.00 percent. 
. 3. Free Carbon Dioxide 
Free carbon dioxide was present in Mccargo Lake throughout 
the year in both t~e open and aerated waters as seen in Tables 
8-9. The concentrations at the various depths and the pattern 
of increase fran surface to the five meter depth are depicted 
in these tables. 
In the fall months a mean free carbon dioxide value of 22.86 
ppm was detected at the open surface waters. Mean values increased 
with depth reaching a maxirm.nn of 48.39 ppm at the five meter level. 
The greatest concentration of 99.00 ppm was found at the five meter 
level during September. At no time -in the fall were concentrations 
less than 8.00 ppm ·for any depth. 
The aerated cylinder during the fall had a low of 5.00 ppm at 
the surface and a high of 90.00 ppm at the five meter depth. 
A decline of free carbon dioxide took place in both the open 
and aerated waters in the late fall and winter. In the open water 
during these months means of 19.00 ppm at the surface and 24.10 ppm 
at five meters were recorded. Rather homogeneous conditions existed 
at all depths in both the open and aerated waters. 
A further decline of free carbon dioxide occUITed in both 
areas during the spring season. The open water surface. rrean was 
6.61 ppm while at the five meter depth it was 15.41 ppm. The 
minimum concentration at the surface was 4.00 ppm while a maxinrum 
of 42.00 ppm at the five meter level was ·measured in early April. 
In the aerated cylinder a low of 4.00 ppm at the surface and a high 
of 22.00 ppm at five meters were detected. 
With the onset of warmer Sl..UTliTer weather free carbon dioxide 
values increased in both the open and aerated waters. The open 
water had a mean of 16.00 ppm at the surface and 76.00 ppm at 
the five meter level. At no tine in the surrmer did the surface 
concentration decrease below 6.00 ppm for the open water and 
12.00 ppm for the aerated waters. A maximum of 99.00 ppm was 
recorded for the open waters at five meters and 60.00 ppm for the 
aerated waters. 
A calculated mean of free carbon dioxide for all depths in 
+ the open water throughout the year produced a value of 20.64 
15. 78 ppm. 
4. Total Alkalinity 
Total alkalinity for the entil"'e year in both open and aerated 
waters can be seen in Tables 10-11. 
For the fall season at the surface in the open waters a mean 
of 268.00 ppm was calculated. This increased to a mean of 327.40 
ppm at the five meter depth. The lowest value measured was 142.00 
ppm at the surface and the highest was 422.00 ppm at the five meter 
level. 
In the aerated waters a low of 184.00 ppm was recorded at 
the surface and a high of 720.00 ppm at the five meter depth. With 
the start of aeration in the cylinder (October 16, 1968) values 
were uniform from the surface to five meters. 
n..Iring the winter months a decrease in the total alkalinity 
was observed in both areas. The open water surface mean was 
then 245.00 ppm and 272.00 ppm for the five meter depth. 
Spring total alkalinity values showed very little change 
fran those of winter. In these months the surface alkalinity 
values in the open waters '11ere not less than 104. 00 ppm or more 
than 336.00 ppm. The surface mean was 245.00 ppm, at the three 
meter level 284.00 ppm and at the five m=ter depth 292.00 ppm. 
: 
At no tim= were alkalinity values less than 210.00 ppm while a 
maximurn of 320.00 ppm was m::asured at both the three and five 
meter levels. In the aerated cylinder waters a low of 264. 00 ppm 
at the surface and a high of 300.00 ppm at the five meter depth 
were recorded. 
The averaged yearly total alkalinity for the open waters 
of Mccargo Lake yielded a value of 267.71 ~ 37,93 ppm. 
5. Dissolved Solj_ds 
Dissolved solids for all depths in both the open and aerated 
waters appear in Tables 12-13. 
During the fall season in the open surface waters the dissolved 
solids had a mean of 380.28 ppm and individual readings were never 
found to be less than 125.00 ppm. A maximtun of 510.00 ppm was mea-
sured for the five ineter depth. The highest values always occurred 
at these levels in both the open and aerated waters. A low of 
100.00 ppm was measured at the surface aerated waters and a high 
of 500.00 ppm at the five meter depth. 
Reduced dissolved solids readings at all levels in the open 
water were recorded during the winter season. A mean of 290.00 
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ppm was evidenced at the surface and at the five meter depth a rrean 
of 360.00 ppm occurred. 'Ihe minimum value of 200.00 ppm occurred 
in the open surface waters while the ma.x1mum value of 425.00 ppm 
was detected at the three meter level. 
The aerated waters remained much the same in winter as in fall. 
A low of 250.00 ppm at the surface and a high of 400.00 ppm at five 
meters were recorded. Values in the aerated cylinder were almost 
the same fran surface to a depth of five meters . 
. 
In the spring months dissolved solids in the open water in-
creased. A surface mean of 302.69 ppm was detected and reached 
345.41 ppm at the five meter depth. The min:1mum recorded value 
in the spring for both the open and aerated waters occurred at the 
surface and was 250.00 ppm. At five meters a maximum value of 425.00 
ppm was measured for the open waters and 400.00 ppm for the aerated. 
During the summer season both the open and aerated waters 
had increased dissolved solids concentrations. At this time the 
open surface waters had a mean pf 331.08 ppm. At the surface a 
mininrum reading 300. 00 ppm was obtained for both areas . A maximum 
of 400.00 ppm for the open water and 350.00 ppm for the aerated 
waters were measured. The range for each depth during the sumner 
were the smallest of any season. 
The yearly mean for the open wat§r dissolved solids concen-
+ tration was found to be 349.85 - 53.98 ppm. 
C. Water and Seston Cation Analyses 
During this investigation water samples were routinely col-
lected for cation determinations. Particular attention was devoted 
to the following cations in both the dissolved and sestonic form: 
Ga, Cu, Fe, K, ~,Mn, Na, and Zn. With ·the analytical data obtained 
on these elements this study supplied information on the quantity 
and seasonal fluctuations of cations in both the open and aerated 
waters of McGargo Lake. TI1ere is no mineral data available for the 
aerated cylinder waters between the dates of November 15, 1968 
'through ~.arch 18, 1969. 
1. Calcium 
.. 
Data collected on water and seston calcium concentrations 
in both the open and aerated waters indicated variations between 
depth and season (Tables 14-17). 
In the open waters during fall, the dissolved calcium con-
centration had a low of 2.50 ppm and a high of 175.00 ppm. 
The open surface waters had a mean of 77,72 ppm and increased to 
94.45 ppm at the five meter depth. The fall months had the 
greatest ranges in calcium concentration at all levels. 
The aerated cylinder had a low of only 35.00 ppm at the 
surface and a high of 160.00 ppm at five meters. After aeration 
started all levels exhibited rather uniform values. 
With the onset of colder water temperature during winter 
there was a decrease in the average calcium concentration. The 
open water surface mean was 60.32 ppm and all other levels had 
means of 60.00 ppm. The calcium seemed evenly distributed 
in the cooler waters as indicated by the small differences in the 
mean values. Calcium values never dropped below 4!1.10 ppm at the 
two meter level nor exceeded 70.10 ppm at the surface • 
.. 
The spring calcium concentration increased over those of 
winter. Means for each depth varied fran 81.92 ppm at the surface 
to 100.01 ppm at the five meter depth. Even with these high means 
a low value of ?2.50 ppm was still recorded for the three meter 
level. A high of 140.00 ppm was measured at a depth of five 
meters. Also during this season the aerated waters had a low of 
39.50 ppm at the surface and a high of 110.80 ppm at the five meter 
level. 
'Ihe annual mean derived for the dissolved calcium concentration 
.· + 
in the open waters was 90.01 - 32.25 ppm. 
Seston values during the fall months for the open surface 
waters produced a mean of 0.17 ppm and increased with depth to 
a mean of 0. 38 ppm at five meters. The low during the fall was 
0.00 ppm and the hi~h was 4.00 ppm. 
In the aerated cylinder a minimum of 0.10 ppm and a maximum 
of 2.00 ppm were recorded. Seston values in the aerated waters 
did not .indicate much variation wit~ depth. 
The seston calcium of the open water in winter had -decreased 
mean values. At this time a surface concentration of 0.08 ppm was 
found ana increased with depth to 0.23 ppm at the five meter level. 
'Ihe concentration reached a low of 0.00 ppm but did not exceed 0.30 
ppm on any sample date. 
During spring an increase in seston calcium was measured. 
Mean values ranged from 0.22 ppm at the surface to 0.53 ppm at 
the five meter depth. The concentration of seston calcium reached 
a low of 0.10 ppm and a high of 0.90 ppm. 
Seston calcium · in the aerated cylinder during spring was as 
low as 0.10 ppm and as .high as 0.50 ppm. 
A small increase in seston calcium occurred in the surrmer 
season in both the open and aerated waters. The average at the 
open surface water was 0.39 ppm while at ·the five meter level it 
was 0. 55 ppm. A miniinum of 0 .10 ppm and a max1mum of O. 90 ppm 
were recorded. A range of O .10 ppm to 0. 60 ppm was measured for 
the aerated cylinder. 
'Ihe annual calculated mean for the seston calcium in the open 
. + 
water was 0.40 - 0.19 ppm. 
') 
~. Copper .. 
Seasonal concentrations for the dissolved and seston copper 
in both the open and aerated water coll.IDln appear in Tables 18-21. 
In the fall months the dissolved copper concentration in the 
open water averaged 0.10 ppm at the surface and 0.12 ppm at 
a depth of five meters. There were periods when no copper was 
detected in both the open and aerated waters. However, values 
at the surface never exceeded 0.70 ppm for the open waters and 
0.60 ppm for the aerated cylinder. 
During winter all levels had reduced mean values in the 
open water. The surface value averaged 0.03 ppm. At times 
there was no detectable copper at all depths. The maximum 
in the winter was 0.10 ppm. 
Dissolved copper concentration increased in the spring 
months in the open and aerated waters. The average concentration 
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for all depths was 0.10 ppm in the open waters. There were periods 
when there was no detectable copper in both areas. The highest 
value recorded in the open water was 0.50 ppm and 0.20 ppm 
was measured in the aerated waters. 
During su.rrmer the copper concentrations were the greatest. 
Dissolved copper was always present in both the open and aerated 
waters for all levels. 
In the open waters of Mccargo Lake dissolved copper appeared 
to be present in amll amotmts as indicated by the yearly average 
+ of 0.10 - 0.07 pp.~. 
The seston copper in the open water during the fall season 
CV 
averaged O. 01 ppm for all depths. The minimum was O. 00 ppm in both 
the open and aerated waters while the maximum was 0.40 ppm in 
the open water and 0.20 ppm in the aerated water. 
In the winter months there was no measurable seston copper 
at the two, three er five meter depths. However, at the surface 
a value of 0.10 ppm was recorded in the open water. 
During the spring season an increase in seston copper concentra-
tion was detected. All open water levels had an average of 0.07 
ppm and the maximur:l was O .10 ppm for both areas. 
In. the open water a mean of 0.09 ppm was found for all depths 
' 
{;l~ing;_ the summer season. A minimum of O. 00 ppm and a maximum of 
0.20 ppm were recorded. A low of 0.00 ppm and a high of 0.10 ppm 
were measured in the aerated cylinder. 
Seston copper concentration in the open waters were quite 
+ low as indicated by a yearly average of 0.04 - 0.01 ppm. 
3. Iron 
Data collected on dissolved and seston iron in both the 
open and aerated waters showed more seasonal variations than 
variations due to depth (Tables 22-25). 
An average of 1.16 ppm dissolved iron was found in the open 
surface waters during the fall and increased wi~h depth. At five 
rreters a maximum value of 1. 27 ppm occurred. The range during 
these months yielded a low of 0.10 ppm arid a high of 2.00 ppm. 
Both measurements were at the surface. 
The aerated cylinder revealed a minimum of 0.50 ppm at the 
surface and a maximum of 1.80 ppm at five meters. 
During winter the dissolved iron concentration was reduced 
in the open waters . The surface had a high value of 1. 00 ppm 
and 1.07 ppm occurred at the five meter depth. The concentration 
was never less than 0.70 ppm and did not exceed 1.70 ppm for 
any depth. 
In the spring there were increased iron concentrations at 
all levels in both the open and aerated waters. Mean values 
of 2.00 ppm or slightly higher were measured in the open waters. 
A low of 0.60 ppm for the open water and 0.90 ppm for the aerated 
waters were recorded. The maximum values measured were 4.00 ppm 
and 3.20 ppm for the open and aerated waters respectively. 
The highest mean values for the open waters were measured 
in the surmrer. The surface maximum was 2.32 ppm and at the five 
meter depth it was 4.10 ppm. A low of 1.60 ppm and a high of 
3.10 ppm were detected in the waters of the aerated cylinder. 
+ A yearly mean of 1.75 - 0.75 ppm was obtained for the open 
water dissolved iron concentration. 
Seston iron in the open surface waters averaged 0.22 ppm 
during the fall season. 'DU.s increased with depth to 0.31 ppm 
at the five meter leve 1. A minimum of 0 . 00 ppm and a maximum 
of 3.50 ppm were measured. The aerated waters in the fall had 
a low of 0 .10 ppm at tl)e surface and a high of O. ·10 ppm at the 
five meter depth. 
M-:;an values for seston iron in the open waters during winter 
were lower than those values of fall as indicated by 0.10 ppm 
at the surface and 0.21 ppm at the five meter level. 
An increase in seston iron in the open and aerated waters 
occurred jn the spring season. In the open sm,face waters a mean 
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of 0.25 ppm was detected while 0.44 ppm was measured at five meters ., 
A low of 0.10 ppm was detected for both areas with a high of 0.80 
ppm for the open waters and 0.60 ppm for the aerated cylinder. 
'Ihe sunmer season means ranged from 0.36 to 0.51 ppm for the open 
waters . A minimum of 0 .10 ppm and a maximum of 0. 90 ppm were 
measured. 
In the aerated cylinder the seston iron was recorded as low 
as 0.10 ppm but never exceeded 0.40 ppm at anytime during sunrner. 
+ A; yearly average of 0.27 - 0.11 ppm was calculated for the open 
water seston iron. 
4. Potassium 
Tables 26-29 show the dissolved and seston potassium con-
centration in both the open and aerated waters throughout the 
year. 
In the fall a gradual change in the mean dissolved potassium 
concentration from surface to five meters was recorded in the 
open waters. A mean value of 3.70 ppm was found at the surface 
with a minimum of 1.80 ppm and a maximum of 9.70 ppm. 
The surface aerated waters had a low of 2.90 ppm and a high 
of 5 .50 ppm. At five meters the minimum was 2.50 ppm and the 
maximum 5.60 ppm. 
... 
The lowest seasonal values for dissolved potassium in the open 
waters were found during winter. 'Ihe surface nean was 2.77 ppn 
and at the five meter depth it was 2.53 ppm. A minimum potassium 
concentration of 1.60 ppm and a maximum of 4.90 ppm occurred. 
In the spring there was little change in the dissolved 
potassium concentration in the open waters. A low of 1.30 ppm, 
the lowest value of all seasons occurred, while the maximum was 
41.40 ppm. 
'Ihe aerated cylinder had a range of 1.40 ppm to 3.60 ppm 
during the spring season. 
During surmner higher concentrations of dissolved potassium 
occurred in both the open and aerated waters. The mean value in 
the open water at the surface was 3.15 ppm while at five meters 
it was 3.44 ppm. The potassium was never less than 2.60 ppm and 
did not exceed 4.30 ppm. The ranges for all depths were the 
smallest during surmner. A minimum of 2.60 ppm and a maximum of 
3.60 pp~ were measured in the aerated cylinder. 
' 
+ A yearly mean of 3.16 - 0.95 ppm was calculated for the 
dissolved potassium in the open waters of Mccargo Lake. 
Seston potassium in the open surface waters during the 
fall averaged 0.22 ppm. An increase in seston potassium concentration 
was observed with depth. The five meter level averaged 0.28 ppm 
during the fall. A range of 0.10 ppm to 0.30 ppm seston potassium 
was measured in the aerated cylinder. 
In winter a decrease in seston potassium concentration was 
observed in the open waters. A low of 0.20 ppm and a high of 
0.30 ppm were measured during the winter months. 
During spring ther:e was an increase in seston potassium 
in both the open and aerated waters. Open water averaged from 
0.23 pµn at the surface to 0.51 ppm at the five meter level. 
A minimum of O. 00 ppm and a na.ximum of o. ·ao ppm were detected. 
~'he aerated cylinder was never less than 0.10 ppm or greater 
than 0.50 ppm at anyt~ during the spring. 
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A further ~ncrease in seston potassium resulted during sunmer. 
'lhe open surface water average was 0. 28 ppm and O. 45 ppm at the 
five meter level. A low of 0.10 ppm seston potassium and a high 
of 0.90 ppm were measured in the surrmer. Also during this season 
.. 
the aerated cylinder seston potassium was not less than 0.10 ppm 
or greater than 0.50 ppm. 
The yearly calculated mean for seston potassium in the open 
+ 
waters was 0. 34 - O .13 ppm. 
5. JV!a.gnesium 
Data on the dissolved and seston magnesium in both the open 
and aerated waters are summarized in Tables 30-33. Variations 
with depth can be seen in these tables. 
In the fall season a mean dissolved magnesium value of 38.73 
ppm for the open surface waters and 47.55 ppm at five meters 
were recorded. A mininn.un of 0. 00 ppm and a maximum of 80 . 20 ppm 
occurred during the fall. 
The aerated cylinder had a recorded low of 5.00 ppm and 
a maximum of 70.00 ppm. Both values were detected at the five 
meter level. 
In the open waters magnesium concentration was f oW1d to be 
reduced during the winter months. The minimum concentration 
was 30.00 ppm while the maximum did not exceed 42.30 ppm. 
In the spring a further reduction in magnesium resulted in 
both the open and aera~ed waters. The open surface waters had 
a mean concentration of 30.32 ppm while the five meter level 
averaged 36.41 ppm. This level dropped to a minimum of 17.50 
ppm but did not exceed a rrrudmum of 75.30 ppm. Dissolved mag-
nesium in the aerated cylinder had a maximum range of only 
15.00 ppm between any ~NO depths during spring. 
Sumner months yielded increased dissolved magnesium for all 
depths. A mean of 41.00 ppm was calculated for each depth from 
. 
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surface to five meters in the open waters. The lowest concentration 
recorded was 31. 40 ppm and the maximum 52. 80 ppm. A similar range 
of 32.40 ppm to 52.60 ppm was measured in the aerated waters. 
A yearly m=an for dissolved magnesium of 37 ,97 :!: 10.25 ppm 
was calculated for the open waters. 
Data collected on seston magnesium indicated seasonal variations 
with small differences between depths. In the fall season a mean value 
of 0.10.ppm for the surface and 0.1~ ppm at the five meter depth wer~ 
detected in the open waters. The seston magnesium reached a low of 
0.09 ppm but did not exceed a high of 0.70 ppm. The aerated 
cylinder had a range from 0.10 ppm to 1.10 ppm durng the fall 
season. 
Seston magnesium in the winter had a mean of 0.09 ppm at 
the surface. A low of 0.20 ppm and a high of 0.30 ppm were re-
corded. During spring the seston magnesium concentrations increased 
in the open waters. The aerated waters remainded much the same. 
An avera(e of 0.18 ppm was measured at the surface and the five 
meter depth was 0.36 ppm. Both values were from the open waters. 
Seston magnesium reached a low of 0.12 ppm in the spring and never 
exceeded 0.90 ppm for any sample date. 
In the open waters during S1...Ullfrer the greatest concentration 
of seston magnesium occurred. ~an values ranged from 0.27 ppm 
at the surface to (). 44 ppm at the five n~ter depth. A lCM of 
0.15 ppm and a high of 0.70 ppm were measured. 
A yearly calculated mean of 0.20 ± 0.09 ppm was determined 
for the open water seston rragnesium. 
6. Manganese : 
Dissolved and seston manganese concentration in both the 
open and aerated waters are listed in Tables 34-37. Variations 
within the water column can be seen in these tables. 
Dissolved mmganese during the fall season in the open surface 
waters had a mean of 0.55 ppm while at the five meter level 0.19 
ppm was recorded. 'Ihe minimum values measured for both the open 
and aerated water were 0.00 ppm. 'Ihe rraximum recorded for the 
open water was 3.20 ppm and 2.00 ppm for the aerated wate~s. 
Highest seasonal values were measured in the open water 
during winter. The manganese concentration at the surface was 
1.10 ppm and the five meter depth 1.61 ppm. At no time in the 
winter did the rranganese concentration. drop below 0.30 ppm or 
exceed 9.50 ppm, the highest value measured for the entire year. 
Reduced concentrations of dissolved mmganese occurred during 
the spring season in both the open and aerated waters. Open water 
rean values from surface to five meters ranged from 0 . 32 ppm to 
0.44 ppm. A minimum of 0.00 ppm was measured in both areas whereas 
the maximum for the open water was 0.80 ppm and l.00 ppm in the aerated. 
IA.iring the sumner season the open surface water mean was 0.57 
ppm and 0.62 ppm at the five meter level. . A low of 0.90 ppm and 
a high of 1.10 ppm were detected. 
fue aerated cylinder had a minimum of O .10 ppm but never 
exceeded 0.80 ppm for anytime during su.mmer. 
Dissolved manganese in the open waters of Mccargo Lake averaged 
0.54 ~ 0.17 ppm for the entir~ year. 
Seston w.anganese concentrations in the open surface water and 
the five meter depth· were 0 .13 ppm and 0 .18 ppm respectively. A 
low of 0 .00 ppm was measured in both the open and aerated waters. 
The ooximum in the open water was 0. 32 ppm and O. 40 ppm in the 
aerated waters. 
In winter the seston manganese decreased in the open waters 
from those of the fall values. Jl.'k=an values ranged from 0.10 ppm 
at the surface to 0.26 ppm at the five meter depth. At tim2s there 
was no seston m:mganese detected. 'Ihe maximum to occur in winter 
was 0. 30 ppm. 
An increase in seston manganese concentration occurred during 
the spring in both areas. 'Ihe open surface water had an average 
of 0.18 ppm while the five meter depth was 0.42 ppm. The minimum 
seston m'.inganese was 0.09 ppm and the maximum was 0.65 ppm. A 
range f.irorn 0.10 ppm to 0.50 ppm was recorded in the aerated waters. 
In the surrnner there was a further increase in seston 1nr::i.nganese 
in both the open and aerated waters. Mean values ranged from 
0.24 ppm at the surface to 0.43 ppm at the five meter depth. 
Both means were from the open water area. 'Ihe seston manganese 
concentration during surrmer declined to a low of 0.09 ppm and never 
- exceeded a high of 0.60 ppm. 'Ihe minimum recorded for the aerated 
cylinde:<> was 0.10 ppm while the maximum was. the same as the 
open water, 0.60 ppm. 
A calculated yearly mean for seston rranganese in the open 
water was 0.21 ± 0.12 ppm. 
Concentration values for dissolved and seston sodium in both 
the open and aerated:waters are presented in Tables 38-41. 
Variations in concent1'ation between depths can be seen in these 
tables. 
Dissolved sodium concentration during the fall in the open water 
produced a range from 10.00 ppm to 26.80 ppm. 
During winter the mean sodium concentration for the open surface 
waters was 17.45 ppm. At the five meter depth it was 17.51 ppm. A 
low of 11.80 ppm and a high of 27.40 ppm were detected. 
A reduced dissolved sodium concentration was found during 
the spring in both the open and aerated waters. An open water 
surface value of 11.20 ppm and J.4.05 ppm at five meters were 
detected. A minimum of 1.60 ppm and a rraximum of 19.10 ppm were 
rreasured. 
In the aerated cylinder the range was from a low of 7. 20 ppm 
to a high of 16.70 ppm. 
'Ihe st..UJirner season produced further increased sodium con-
centrations in both the open and aerated waters. 'Il1e mean sodium 
value at the surface was 13.81 ppm and 14.38 ppm at five meters. 
'Ihese values were observed in the open waters . Sodium concentation 
-- did not drop be low 11. 60 ppm or exceed 19 .10 ppm. All. ranges 
were lOd which showed little variation in concentration throughout 
the sUIIIIl2r. A maximum range of only 5.40 ppm was ireasured between 
the surface and five ireter level in the aerated cylinder. 
A yearly calculated mean for dissolved sodium in the open 
water was 14.37 ± 3.02 ppm. 
Seston sodium in the open waters during the fall season 
exhibited fluctuations at all depths. l\'lean values ranged from 
0.19 ppm at the sur~ace to 0.27 ppm at the five meter depth. 
A minimum concentration of 0.00 ppm and a maximum of 3.00 ppm 
occurred. 
'Ihe aerated cylinder showed a low of 0.10 ppm to a high of 
0.90 ppm during the fall. 
In the winter there was a decrease in seston sodium in the open 
waters. At the surface a mean of 0. itO ppm was measured and 
0.24 ppm at the five meter level. A low of 0.10 ppm and a high 
of 0.30 ppm were detected. 
An increase in seston sodium occurred in the open water 
during the spring. The aerated water values remained sindlar 
to those values of fall. l\'leans for the open water ranged from 
0.19 ppm at the surface to 0.39 ppm at the five meter depth. 
Seston sodium concentration values of 0.00 ppm were detected. 
'Ihe maximum seston sodium concentration during spring did not 
-exceed 0.90 ppm. A range of 0.10 ppm to 0.50 ppm was recorded 
for the aerated cylinder. 
'l'he open waters had a further increase in seston sodium 
during the sumner. 'l'he surface water mean was 0.24 ppm. A low 
_ o. 00 ppm and a high of 0. 60 ppm occurred. 
In the aerated cylinder a minimum of 0.10 ppm and a maximum 
of O. 40 ppm were treasured. 
A yearly average of 0. 26 + 0.08 ppm was calculated for seston 
sodium in the open waters. 
8 Zinc 
D:lta relating to dissolved and seston zinc in both the open 
and aerated waters . .are summarized in Tables 42-ll5. Seasonal 
variations between depths can be seen in these tables. 
Although the dissolved zinc values during the fall were 
low variations were recorded between depths. During this period 
zinc concentrations dropped to 0.00 ppm in both areas of the lake. 
Tne maximum reached in the open water was 9.00 ppm while 2.80 
ppm was recorded in the aerated waters. 
Reduced irec:m zinc concentrations appeared during winter in 
the open water when values ranged from 0.14 ppm to 0.19 ppm. 
A minimum of 0.00 ppm and a maximum of 1.60 ppm were measured. 
Dissolved zinc during spring in both the open and aerated 
waters had a minimum of 0. 00 ppm. 'Ihe open waters had a high 
of 3.62 ppm while the aerated waters had a high of 2.90 ppm. 
In the open surface waters the mean was 0.29 ppm and at five 
meters increased to 0.45 ppm during surnrrer. The zinc concentration 
never dropped below 0.10 ppm in either area or exceeded 0.60 ppm 
in the open water and 0.50 ppm in the aerated. The lowest ranges 
for all depths were found during this season. 
+ A yearly mean of 0.38 - 0.12 ppm was derived for the dissolved 
- zinc in the open waters of Mc Cargo Lake. 
Seston zinc concentrati n in the open· surface waters during 
fall yielded a mean of 0.03 ppm and 0.05 ppm at the five meter 
depth. A low of O. 00 ppm was detected f or bot h the open and aerated 
waters . 'Ihe maximum for the open and aerated \'laters. were 2. 00 ppm 
and 0.70 ppm respectively. 
During winter months no measurable seston zinc concentration 
was recorded. 
In the spring ~here was an increase in seston zinc in the open 
waters over those values of winter . A minimum reading for seston 
zinc was 0. 00 ppm while the rna.ximurn was 0. 40 ppm. However, the 
aerated waters had no seston zi.nc detected . 
During the summer months there was no seston zinc detected 
at the surface in both the open and aerated waters. 'Ihe other 
levels for the open water had ranges from 0 :: 04 ppm to 0 .10 ppm. 
Seston zinc declined-~to a low of 0 .00 ppm in both areas but 
never exceeded 0.20 ppm in the open water and 0.10 ppm in. the 
aerated cylinder. 
The yearly calculated average for seston zinc in the open 
+ waters of Mccargo La.ke was 0.01..;.. ·0.003 ppm. 
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TV. DISCUSSION 
The physical and chemical corn.position of lake waters is 
derived from the solution of certain solics, liquids and gases 
with which it comes in contact during the hydrologic cycle 
(Hem, 1967) . 
As a result the final composition of lake water is very 
complex involving several chemical systems. Hutchinson (1957) 
pointed out that lakes are a compleA series of physiochemi.cal 
and biological systems where each member had its own characteristics 
and yet also has much i n corrnnon with other members. Information 
concern.ing the value of these chemical systems as they apply to 
fresh. water studies had not been fully realized (Hem, 1967). 
Before such information could be provided for Mccargo Lake 
a complete investigation of the physical and chemical parameters 
had to be available. The purpose of this study was to prov.1.de 
the data that would lend to an w1derstanding of the hydrochemical 
system in Mccargo Lake. 
A. Abiotic Factors 
1. Physical Data 
In the open waters of Mccargo Lake the interpretation of 
light penetration factors are complicated by interactions of 
intensity and duration. Light transmission through the water 
column was poor with more than 50 percent r eduction in incident 
ligi1t at 0.5 mE.ters. Studies performed by Ruttner 0953) on 
light absorption in water indicated that 53 percent of the 
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incident light are absorbed and converted to heat energy in the 
first meter. 
The measurement of light is significant because of the in-
formation it provides about the photosynthetic zone (Birge and 
Judey, 1929). In McCargo Lake the photosynthetic zone was some-
ti.Ires less than 0.5 meter (Table 1). Because of this Stross 
(1966) feels that light studies are ~ortant as they o~en re-
fleet on living populations especially through the developrrEnt 
: 
of resting eggs. 
One of the factors contributing to reduced light penetration 
is the dissolved solids. Welch (1952) indicated that finely 
divided materials in suspension, organic or inorganic, tend to 
screen out light. O~en in Mccargo Lake the dissolved solids 
contributed to reduced light penetration. 
Low concentration of dissolved solids in the lake waters 
during winter were partly responsible for greater light pene-
tration (Table 1). Pearsall (1934) in his investigation 
of lakes in Windermere, England, found a greater light pene-
tration in winter. 
Secchi disc measurements were obtained and used to sub-
stantiate light records. The greatest transparency occurred 
during the winter months with a mean visibility of 2.27 meters. 
A correlation matrix analyses of the Secchi disc data in the 
open water during winter indicated a negative correlation of 
-0',.602 with the dissolved solids. 
'U 
Several sampling.dates, October 14, 1968, I::ecember 18, 1968, 
January 30, 1969 and May 8, 1969 had low light transmission records 
(Table 1). However, at the t:i.Jre when the light measurement was 
made either algae or very little incident light affected the 
photocell reading. It can be seen in the Secchi disc values in 
Table 1 that there was more light penetrating the water column 
than indicated by the photocell on the mentioned dates. 
Weather factors such as air temperature affected the physical 
characteristics of the lake water. Air temperature during this 
investigation declined to a low of -10.0°C on January 7, 1969 
and did not exceed 28.0°C on October 2, 1968. 
Ice cover lasted 129 days from December 4, 1968 through 
April 11, 1969. During this period the max:llnum thicla'less of the 
ice was 58~80 centimeters. In winter there was no ice formation 
around the aerated cylinder. An opening in the ice cover from 
5 . 0 to 18. 0 meters was recorded. The more dense warmer waters 
at the bottom of the aerated cylinder were being transported to 
the surface and prevented any ice formation. Bryan (1964), in 
his studies of aero-hydraulics in water, found that no ice formed 
in the areas of aeration due to warmer bottom waters being brought 
to the surface. 
Water terrperature measurements throughout the year indicated 
that the open lake waters were thenna.lly stratified. However, 
periods of destratification occurred with a fall overturn (October 
30, 1968) and a spring overturn (March 18, 1969) as seen in Table 2. 
The thermally stratified properties of the open water in 
Mccargo Lake are further evidenced by observing the temperature 
differential between the four sampled depths (surface, 2.0M, 3.0M 
and 5. OM) . At times the differences were as great as 17. 0°C and 
occurred during sumner and early fall. 
The aerated cylinder had a thermal stratification prior to 
October 16, 1968 at which ti.Ire air injection into the bottom of 
the cylinder began. A cow~lete destratification was noticed 
and is seen in Table 3. Slack and Ehrlich (1967) observed a 
similar pattern of thenral destratification in their studies of 
water quality change by aeration. However, air injection caused 
a decrease of phytoplankton and photosynthesis inside the cylinder 
(Slack and Ehrlich, 1967). Apparently aeration ma.de the environ-
ment unfavorable for existing phytoplankton ccrrmunities. Bernhardt 
( 1967) pointed out that the turbulent currents in aerated la.l<es 
transport the plankton to the surf ace where they are exposed to 
ultraviolet radiation and result in deleterious effects on some 
species. 
Analyses of the open surface wat er temperature for the 
entire year by correlation matrix revealed a positive relationship 
of o-.83 .with that of air temperature. 
·. 
2. Chemical Data 
One of the most important chemical factors used in evaluating 
a lake is the dissolved oxygen (Reid, 1964). Because dissolved 
oxygen is necessary in respiration to most aquatic organisms 
it would be considered a limiting factor to the distribution of 
certain species in the comnunity (Reid, 1964). According to Coker 
(1954) emphasis must be placed on dissolved oxygen in the water 
because aquatic organisms have almost no capacity for internal 
storage of oxygen for oxidation uses. 
High dissolved oxygen values prevailed at the surface during 
the fall. At times dissolved oxygen was as high as 21.50 ppm. 
Hutchinson (1957) found super saturated conditions during his 
studies and related them to large algal bloans in the water. 
Wohler (1969) detected 19.8 ppm of dissolved oxygen in his in-
vestigation of Crystal Lake, Pennsylvania. 
At the five 1reter depth in the open water dissolved oxygen 
was absent U.'1til the fall overturn (Table 4). IA.lring this time 
1.40 ppm of dissolved oxygen was measured on October 28, 1968. 
The aerated cylinder showed dissolved oxygen present through-
out the water column on October 16, 1968 at which time aeration com-
menced. Heath (1961) found that dJssolved oxygen was increased 
through aeration. 
A reduction in dissolved oxygen was found during the winter 
months. Pennak (1968) suggests that reduced photosynthesis, ice 
cover and low water temperature contribute to lower oxygen levels 
during this period. However, neither the open or aerated waters 
were completely void of oxygen. 
During the summer months stagnation occurred in the lower 
depths of the open waters of Mccargo Lake. The oxygen depletion 
in the bottom waters of lakes is, according to Mortimer (1941), 
of fundam=ntal importance for the release of nutrients from the 
bottom deposits to the water. It is also of biological significance 
with regp..rd to the vertical distribution of many lake-dwelling 
•• 
organisms (Okland, 1964). 
The bottom waters were not capable of mixing because of thermal 
statification and the contact of these waters with the organic-rich 
bottom deposits caused the dissolved oxygen to decrease to 0.0 ppm. 
Yoshimura (1935) pointed out that the decrease in dissolved oxygen 
content towards the bottom of lakes in surrmer is the result of 
ctecarrposing organic matter. 
In the aerated cylinder dissolved oxygen was always present 
at the five meter level throughout the surrmer period. At this 
depth are found the air injection nozzles which are responsible 
. for the dissolved oxygen. 
Tables 4-5 illustrate the dissolved oxygen content for the 
various levels of .the open water in Mc Cargo Lake during the year. 
It can be seen that the surface and two meter levels show the 
presence of dissolved o:>..-ygen. However, the three and five meter 
depth had periods when there was no detectable dissolved oxygen. 
Carbon dioxide in freshwater has the ability to buffer rapid 
changes in acid-alkaline conditions and therefore should be con-
sidered a contributor to the stability of natural waters. Free 
carbon dioxide was detected in both the open and aerated waters 
of McCargo Lake. The highest concentrations of free carbon dioxide 
were produced during the fall. At the five meter depth a con-
centration of 99.00 ppm was recorded (Table 8). 
Ohle (1959) indicated that the carbon dioxide in the hypo-
linnion of small lakes is produced in large part anaerobically 
by bacterial fermentation in the mud. This could offer an ex-
planation for the increase in carbon dioxide from the surface 
to five meters in the open water (Table 8). This situation 
existed in the aerated cylinder until the start of aeration. 
Afterwards carbon dioxide showed little difference from surface 
to five meters. 
'!he concentration of free carbon dioxide had a negative 
correlation with water terrperature and may account in part for 
sorre of the hiE}1er levels of carbon dioxide in deeper ·waters. 
As the water temperature decreased towards the deeper part of 
Mccargo La!{e the free carbon dioxide increased. 
Total alkalinity values varied considerably between different 
levels. A yearly ~an of 267.71 ~ 37,93 ppm was calculated for 
'+0 
the open waters. Weir (1968) discussed the bicarbonate and pH 
relationship in water and found any shi~ in bicarbonate alkalinity 
.. 
was accompanied by a change in pH. Same available data on McCargo 
Lake revealed a pH of 7.0 and would indicate a bicarbonate type 
of alkalinity. 
The greatest alkalinity values in the open waters were found 
at the five meter depth. Here a maximum of 422.00 ppm was measured 
during the fall season. Hem (1967) suggested that waters that 
possess high carbon dioxidP. concentrations may also have increased 
total alkalinity values as bicarbonate. Since the deeper waters 
had high carbon dioxide values there could result an increase in 
the total alkalinity. Prior to aeration a high of 720.00 ppm was 
recorded in the cylinder. · However, with the start of aeration most 
values declined and were rather uniform from surface to five meters. 
'!he quality and quantity of dissolved solids, according to 
Reid (1964), often deterinines the variety and abundance of aquatic 
organisms. 
A rather large range in the dissolved solids concentration was 
n~ted during the fall season in the open waters. A low of 175.00 
ppm and a high of 510.00 ppm were measured. These high values can 
be attributed to the fall overturn when mixing of the water layers 
caused bottom solids to becorre suspended and available for brief 
periods. 
Higher concentrations were found at the lower depths in both 
the open and aerated waters. '!his can be seen in Tables 12-13 
where the five IIEter level was never less than 150.00 ppm. 
, .. , 
In the spring the differences between the IIEan dissolved solids 
concentration at the surface and five IIEter level was only 41.72 
ppm. This represents a fairly uniform concentration in the water 
. 
coltunn. With the start of aeration and for the remainder of the 
year dissolved solids concentration in the cylinder was much the 
saIIE from the surface to five JIEters. 
3. Water and Seston Data 
Of the various alkaline earths dissolved in lakes, calcium 
occupies a dominant position so far as quantity is concerned 
(Yoshimura, 1933). Calcium concentrations are often used as 
indicators of the productivity of lakes (Reid, 1964). On this 
basis, Mccargo Lake would be classified as a rich to highly pro-
ductive lake. 
The source of calcium in natural waters may be caused by 
leaching properties of water as it comes in contact with soil 
and rocks . Water entering McCargo Lake as soil run-off may often 
be carrying large quantities of dissolved calcium. The annual mean 
+ for calcium was 90. 01 - 32. 25 ppm. Mccargo Lake may be termed as 
a hard water lake since the calcium concentration exceeded 25 ppm 
(Reid, 1964). 
In the open waters of Mccargo Lake the amount of dissolved 
.. 
calcium was gr>eater in the lower depths (Table 14). This may be 
i 
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due to calcium precipitating as carbonates and settling in the 
deeper layers. A similar situation existed in the aerated cylinder 
prior to aeration. \~i th the start of aeration there was no pro-
nounced stratification throughout the water column (Table 15). 
Dissolved calcium in both the open and aerated water sarrples 
exceeded the calcium content of the seston. An increase in the 
seston calcium from the surface to five meters was found (Tables 
15 and 17) . 'Ihis could be partly caused by a greater density of 
.. 
suspended particulate matter in the lower depths. 
In the open water during the fall as rauch as 4. 00 ppm was 
measured at the five meter level. Often times the seston at the 
lower levels had trapped large amounts of suspended materials as 
well as zooplankton and phytoplankton organisms. Variations be-
tween depths in seston calcium concentration in the open waters 
were as high as 3. 91 ppm. However, the aerated cylinder did not 
indicate such variations between depths. 
Copper, a fairly corrmon trace element found in natural waters, 
usually enters water by the oxidation and weathering of rocks (Hem, 
1967). It is somewhat soluble in water under oxidation conditions 
and in the presence of anions such as sulfates or carbonates, will 
precipitate. For the most part excessive concentrations of copper 
in water are considered undersirable because of the hazards it 
imposes upon living matter (Mackenthun, 1969). 
In the open and aerated waters of Mccargo Lake only small 
quantities of copper were detected in solution and even less in 
the seston. Dissolved copper had a yearly mean of 0.10 ~ 0.07 ppm 
in the open water. In .the fall it reached a maximum of 1.10 ppm 
which could have been caused by large amounts of suspended material 
being sarrpled within the Kemrerer bottle. 
Seston values in both the open and aerated waters were less 
tha11 the dissolved values . 'lbe highest value found was O. 70 ppm 
in the open water. HoweYer, seston values in both the open and 
ae~ated areas were considerably less than the dissolved copper 
concentration. 
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'!he highest seasonal values of seston copper were found during 
the surrrner and fall. Soil run-off during these months may have 
.. 
been a possible contributor to the increased seston copper. In 
winter these was little or no seston copper measured in the 
open waters (Table 19). 
'!he classification "iron" includes ferrous and ferric iron 
in the ionized state and in suspension as collodial hydroxides. 
Chemical behavior of these two forms is somewhat different, but 
may be present in the sarre solution. Iron content in Mccargo Lake 
included both oxidation levels. 
Tables 22-23 show that iron concentration usually increased 
with depth which illustrate an inverse relationship to oxygen. 
This pattern of variation in the vertical distribution of total 
iron is similar to those found in other stratified lakes (Hutchinson, 
1957). Total iron concentrations in Upper Bass Lake were found to 
increase with depth and were as great as 29.7 ppm (McMahon, 1969). 
The element iron, being a very abundant constituent of soils and 
rocks, probably finds its way into solution from the lake bottom 
(Hem, 1967). 
Summer season was a period of high iron concentrations as 
evidenced by a 'maximum ·value of 4 .10 ppm in the open waters . 'Ihe 
activity of micro-organisms, including bacteria, may contribute 
,·, 
'.)U 
significantly to increased iron levels by dissolving, recycling and 
precipitating iron from the water. Md!ahon (1969) pointed out that 
irOn bacteria are known to deposit large aIIX)unts of Fe(OH)3 in their 
sheaths or capsules. This could have had an effect on the seston 
irOn since these organisms were often trapped and analyzed along 
with the seston. 
Seston iron concentration also increased with depth in the 
open waters while the aerated waters had slightly lower and rather 
unifonn values from the surface to five meter depth. During sumner 
a mean of O. 51 ppm was measured at five meters while O. 36 ppm was 
detected at the surface. Much of the suspended ina.terial in the 
lake gravitates to the lower levels producing a greater density 
of suspended materials. I.::eterminations made at five meters 
yielded values from 0.09 ppm to 0.19 ppm gr-eater than those at the 
surface. 
The ability of the total alkalinity to buffer the pH of lake 
waters causes an effect on the amount of dissolved and seston iron 
(Hem, 1960). Analyses of iron data revealed a negative correlation 
of -0.58 with the total alkalinity. 
Potassium concentration in both the open and aerated waters of 
Mccargo Lake was quite low. + A yearly mean of 3.16 - 0.95 ppm was 
calculated for the open waters. This low value for Mccargo Lake 
apparently reflects the chemistry of potassium which is only 
slightly soluble in water (Hem, 1967). 
During the year a low of 1.30 ppm and a high of 9,70 ppm 
were measured. Potassium concentration in the open surface 
waters were higher wit!} means from 2.77 ppm to 3.70 ppm. This 
could be contributed by more aquatic organisms being present 
in the upper layers of the waters. Lackey and Sawyer (1946) 
suggested that greater amounts of phytoplankton are o~en present 
in waters with high potassium concentrations. 
More seston potassium concentration was found in the lower levels 
of the open water. This may be caused by potassium bearing dead 
plant and animal material gradually settling to the bottom. 
The seston potassium concentration throughout the year in both 
the open and aerated waters was less than the dissolved potassium. 
Because of the relative abundance of magnesium in rocks there 
is often found substantial quantities of magnesium in lake waters 
(Hem, 1967). Once magnesium is in solution it has a tendency to 
remain and take part in chemical reactions. 
Magnesium concentration increased from surface to five 1neters 
and indicated a stratification in the open waters (Table 30). 
'. A high of 80.00 ppm was detected at the five meter depth. Okland 
( 1964) found a tendency in magnesium to increase from surface to 
bottom and a high of 92.00 ppm. 
In the aerated cylinder there appeared no stratification due 
to aeration effects. The highest value recorded was 70.00 ppm 
and that was prior to aeration. Afterwards the magnesium concentration 
never exceeded 52.60 ppm for anytime in the year. 
The ability of magnesium to concentrate.in suspended matter 
could be partially responsible for high seston magnesium values. 
In Table 31 is seen the seston magnesium for the open water with 
a maximum concentration of 0.90 ppm. 
In both the open and aerated waters seston magnesium con-
centrations were much less than the dissolved magnesium values. 
+ A yearly ITEan of 0.54 - 0.17 ppm for manganese indicated 
52 
that the element was available only in small quantities. Manganese 
detected in water is probably a result of solution of manganese 
leached from the soil and bottom sediments (Hem, 1967). However, 
its presence in small quantities is necessary for most chlorophyll 
bearing plants (Coker, 1954). 
Manganese in the open water was often as high as 9.50 ppm 
(Table 34). Since most aquatic plants contain manganese their 
contribution could have been a source of high values. Most high 
. 
concentrations of manganese were at the lower depths where the 
dissolved oxygen was either low or absent. 
The aerated waters had similar concentrations of dissolved 
manganese with the high being only 1.00 ppm. Aeration may have 
had an effect on the manganese in the aerated cylinder. 
Seston manganese values were low in the open water and often 
slightly lower in the aerated waters. 'lhe seston manganese in 
both areas was always lower than th~ dissolved manganese concentations. 
The salts of sodium are very soluble and when leached from 
soils and rocks tend to remain in solution. Sodium, according 
to Hem (1967), can be regarded as one of the most i.Jll:>ortant minerals 
in natural waters because of its role as an electrolyte in living 
matter. Its ability to remain in solution is enhanced because it 
talces no part in precipitation reactions. 
In the open and aerated waters of Mccargo Lake dissolved 
sodium was rather uniform (Tables 38-41). 'lhis was especially 
so in the aerated cylinder after the start of aeration. 
+ Seston sodium in the open water averaged 0.26 - 0.08 ppm 
for the year. During ~unmer more seston sodium was detected 
in both the open and aerated waters. This was probably caused 
by more plant and anh·al life being present in these months. 
The seston soclium concentrations were alweys ITRlch less than 
the dissolved sodium values throughout the year. 
Being only slightly soluble, the free metal zinc and its 
oxides comprises cnly a !Pinor constituent in natural waters (Hem, 
1967). In most v.a.ters as in McCcrgo Lake, zinc is found only in 
trace quantities (Tables 42-45). 
Zinc concentrations in the open water ranged from a low of 
0.0 ppm to a high ~f 9.00 p~m. A yearly average of 0.38 ~ 0.12 
.JJ 
ppm was calculated. 1-Tnen high values occurred there was a possibility 
that bottom sedir.:ents 1·1ere picked-up in the Kemrerer bottle during 
sampling. 
In the open waters of Mccargo Lake the seston zinc was found 
to increase with depth while the aerated waters had rather uniform 
values throughout the water column. During most seasons there 
was eitner little or no seston zinc measured. Seston zinc was always 
less than dissolved zinc in both the open and aerated waters. 
Table 46 surrrnarizes the availability and relative abundance 
of the physical, chemical and mineral parameters in the open waters 
for the year. Based upon the amount of minerals present throughout 
the year Mccargo Lake can be classified as a eutrophic body of water. 
Physical and chemical stratification is evidenced in the open 
waters throughout most of the year. However, a period of destratification 
occurs both once in the spring and fall. Because of these overturns 
Mccargo Lake is typed as a dimictic lake with two canplete overturns 
per year. 
'Ihe aerated cylind~r had rather homothermous and uniform physical 
and chenrlcal properties throughout the water column. Air injection 
at the bottom of the cylinder provided a continuous source of oxygen 
and therefore elirninated any stagnation within the cylinder. Lower 
dissolved iron and manganese values within the cylinder were probably 
a result of aeration. 
Considerable differences jn the physical and chemical constituents 
of McCargo Lake were found between the vertical depths rather than 
between sampling statj_ons. 
: 
and a half meters. '::::""l:!.s is substantiated by a Secchi disc average 
of only 1. 26 :!: 0 . 56 I·l. 
A range of 38°C for air te~.perature was recorded througpout 
the year. furing this time a rrinim1l'Tl of -10°C and a maximum of 
28°C were measured. 'I"r..e surface water temperature had a similar 
tenperature pattern with a low of l.0°C and a hi@'l of 28°c. Water 
temperature in the aerated cylinder was the same .from surface to 
five meters and rer.a;~ed honothermous because of the aeration • 
. ·
Mccargo Lake was found to be a dimictic lake by exhibiting 
two overturns during the year. The fall overturn occurred on 
October 30, 1968, and the spring overturn March 18, 1969. Exclusive 
of these dates the w~ters external to the aerated cylinder in Mccargo 
Lake were thermally and chemically stratified. 
At the surface and two meter levels during fall, dissolved 
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oxygen values often exceeded 100 percent saturation. Algal blooms 
recorded in these high oxygen levels could have contributed to saturated 
conditions. A reduction in dissolved oxygen was measured from the 
surface to the five meter depth. The lower depths during sumner 
were void of oxygen. 'Ihis stagnation condition existed for 32 days. 
No oxygen stagnation was found in the aerated cylinder. Since 
compressed air was continuously being injected at the bottom of the 
cylinder dissolved oxygen was always present. 
Free carbon dioxide was measured and found in McCargo Lake 
althou@'l it sometimes was as low as lt .00 ppm. The concentration 
of carbon dioxide increased from the surface to bottom. In the 
non-aerated waters free carbon dioxide concentration was recorded 
as high as 99.00 pp:n while it was 90.00 ppm in the aerated cylinder. 
Total (rrethyl orange) alkali.'1ity values during this study were 
found to be quite variable with a range of 318.00 ppm. 'Ihe highest 
alkalinity concentration of 720.00 ppm was nEasured in the aerated 
cylinder prior to its operation. Once aeration started most alkalinity 
values were rather uniform in the aerated water column while con-
centrations in the non-aerated waters were stratified. 
Variations in the dissolved solids further reflect the nonuniform 
properties of the non-aerated waters. A ma.xinrum difference between 
.. 
the surface and five meter level at tinies exceeded 240.00 ppm. 
r.Ibe dissolved solids concentration in the aerated cylinder was 
found to be similar from surface to bottom. 
Of the minerals studied in Mccargo Lake the soluble calcium 
concentration was the largest quantitatively with a annual mean, 
of 90.01 ppm. Having sufficient calcium content Mccargo Lake would 
be classified as a rich to highly productive lake. 
The calcium concentration revealeµ a tendency to a 3:1 ratio 
with soluble magnesium. 
Seston calcium in both the aerated and non-aerated waters 
was always less than the dissolved calcium. An increase in both 
the soluble and seston calcium was recorded with depth in the 
non-aerated waters while the aerated waters did not reveal such 
stratification. 
The second most plentiful mineral detected in Mccargo Lake 
was soluble magnesium. In the non-aerated waters soluble magnesium 
reached a maximum of 80.20 ppm while the aerated waters had a 
high of 70.00 ppm. Seston concentration in both the open and 
aerated waters were always lower than the dissolved magnesium. 
'Ihe total soluble iron and manganese concentrations in the water 
external to the aerated cylinder averaged L 75 ppm and O. 54 ppm 
respectively. Concentrations of each elerrent varied throughout 
the seasons. Both eler.ents indicated an increase in concentration 
with depth. 'Ihis is probably due to an inverse relationship with 
dissol·;ed oxygen. As much as 9. 50 ppm difference was found for 
soluble manganese between fall and winter. A greater degr'.ee of 
stratification was measured in the non-aerated waters whereas 
the aerated waters illustrated rather u..rliform concentrations. 
Seston iron and manganese were highest in the surrnner at the 
five meter level. The seston concentrations in both the aerated 
and non-aerated waters were always less than the soluble iron and 
rranganese. 
Tnroughout the year the soluble sodium concentration ranged 
from 1.60 ppm to 27.40 ppm and soluble potassium from 1.30 ppm to 
9.70 ppm. The mean concentraion of sodium in the non-aerated water 
did not differ by more than 2 .85 ppm. A similar condition was fow1d 
in the aerated cylinder where values were aln1ost uniform. 
In both the aerated and non-aerated waters the seston sodium 
and potassium concentrations were always lower than the soluble 
sodium and potassium. 
Low concentrations were found for both soluble copper and zinc 
in the aerated cylinder and non-aerated water. Both ele~nts in 
dissolved and seston form occurred in ooly small quantlties during 
this investigation. Often tirres there was no copper or zinc detected 
in either the aerated or non-aerated waters. Throughout the year 
seston copper and zinc concentrations never exceeded the dissolved 
concentrations of copper and zinc. 
V. SUMY1ARY 
A cart>ination of field sampling and laboratory analyses were 
used in the determillation of the seasonal variations in the physi-
cochemical parameters of McCargo lake. This study was performed 
on ~1cCargo Lake located in Upstate New York fran September 18, 1968 
through August 26, 1969. 
A 6 .09 X 1. 82M cylinder was placed vertically in the approximate 
center of the lake. :Located at the bottom of the cylinder were air 
injection ports. Both the water in the aerated cylinder and outside 
were frequently analyzed for certain physical and chemical parameters 
throughout the year. This provided a background of data for use 
in interpreting seasonal variations in the lake and between the water 
inside and outside of the aerated cylinder. Emphasis during this 
investigation was on seasonal changes in these physical and chemical 
pararreters. 
'Ihe physical and chemical factors' operating in the water on the 
outside of the aerated cylinder were characterized by a higp degree 
of non-unifonnity throughout the water column. These same parameters 
in the aerated cylinder during the period of continuous field sampling 
illustrated rather uniform chemical and homothermous corrli tions. 
Light penetration in the water external to the aerated cylinder 
was quite low with more than 50 percent incident light reduction at 
' the 0.5 meter level. Frequently less than 1 percent incident light 
penetrated the one meter depth, especially in the fall. For most 
of the year the photosynthetic zone in Mccargo Lake was between the 
1.0 and 1.5 meter levels. 
Annost all the visible light was absorbed within the first one 
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APPENDIX A (TABLES) 
Table 1. Percentage Light trannrrJ.ssion and Secchi Disc Records. 
DA'l1E TIME SURFACE 0.5 M 1.0 M 1.5 M SECCHI DISC M 
SEPT. 1968 o.:>En aer~feg wa er ~ i1 er 
18 1045L 4::..66 04.16 00.62 00.11 0.60 0 
20 1515L 45.45 27.27 18.18 09.19 0.60 0.60 
25 10451 60.00 35.00 03.75 00.37 0.60 0. 60 
27 1200L 68.18 18.18 09.09 04.59 0.60 0.60 
30 . 1030L 37,50 04.37 00 .10 .. 00.06 0 .72 0.70 
OCT. 1968 
.2 llOOL 54.54 07.95 03.40 00.45 0.75 0.70 
4 1045L 50.00 09.00 03.00 00.60 0.69 0.70 
7 1130L 46.42 14.28 02.85 00.71 0.60 0.60 
9 1130L 36.66 05.83 01.58 00.33 0.79 0. 80 
14 1245L 06.66 01.33 00.33 00.25 0.75 0.70 
16 1130L 57.14 07.14 01.25 00.44 0.76 0.70 
18 09001 28.12 04.06 01.25 00.50 0.57 0.50 
21 0930L 66.66 ' 08.33 01.45 00.29 0.77 0.70 
23 0900L 46.42 06.04 01.42 00.25 0.69 0.60 
25 1045L 30.00 05.00 01.66 00.33 0.71 ·0.50 
28 09301 41.66 11.11 00.19 00.05 0.76 0.70 
30 0900L 42.85 10.71 02.50 00.75 0.81 0.70 
NOV. 1968 
1 0930L 30.00 10.00 02.75 02.25 0.89 0.90 
4 0930L 66.66 14.58 03.12 00.83 o.86 0.90 
8 11001 37,50 08.75 00.25 00.06 1. 39 1.40 
11 1030L 31,25 12.50 03.75 01.56 1.25 1.20 
15 11001 50.00 15.00 05.00 01.50 1.50 1.50 
18 llOOL 30.00 o4.oo 00.85 00.20 o.89 0.90 
22 1230L 33,30 01.66 00.25 00.08 0.69 0.70 
25 10001 29.62 02.40 00 ,35 00.09 0.79 0.80 
DEC. 1968 
4 12301 25.00 02.85 00.57 00.03 1.00 1.00 \J 
18 11001 05.28 01.68 00.48 00.12 1.25 1.25 " JAN. 1969 
7 lOOOL 50.00 09.37 06.25 03.12 1.25 1.25 
, 
(Cont.) Table 1. Percentage Light Transmission and Secchi Disc Records. 
DATE TIME SUFFACE 0.5 M 1.0 M 1. 5 Vi SECCHI DISC M 
Jfl.j_\) . 1969 pen aer~te~ water 6~ SD in er 16 1400L 33.33 16.66 08.33 02.50 2.00 . 
30 0900L 05.00 03.00 01.50 00.65 3.00 3.00 
FEB . 1969 
,- 1200L 16.66 09.52 04.76 02.83 2.20 2.20 0 
13 1300L 39,58 20.83 10.41 .. 03.95 3.00 2.00 
20 · 1200L 85.71 28.57 c7.14 03.92 2 .00 2.00 
27 1200L 60.00 33.33 15.00 08.33 2.37 2.40 
f:J-l_H . 1969 
6 llOOL 60.00 30~00 05.00 03.61 2.50 2.00 
13 llOOL 42.85 14.28 03.57 04.10 2.50 2.00 
18 1200L 50.00 27.27 18.18 02.84 2.00 2.00 
APR . 1969 
11 1130L 56.00 36.00 07.50 04.50 2.50 2.00 
15 1300L 15. 78· 03.94 02.50 01.57 2.00 1. 75 
18 1120L 37,50 10.00 05.00 02.00 1.56 1.25 
24 1230L 66.66 33,33 16.66 04.16 2.00 .1.75 
29 1400L 72.72 13.63 09.09 02.72 1. 75 1.50 
ili.1W 1969 
1 1300L 3ll.OO 16.00 03.50 02.00 2.12 1. 75 
6 1300L 52.17 17.39 03.69 00.38 1.25 1.25 
8 lOOOL 08.80 01.60 00.16 00.08 1.25 1.25 
13 1330L 25.00 14.28 02.50 02.12 1. 75 1.25 
15 1400L 41. 66 20.83 16.66 06.25 1.89 2.00 
22 lOOOL 27·. 77 02.08 00.97 00.69 1.93 1. 75 
30 llOOL 45.00 15.00 00.31 00.06 1.37 1.00 
JUNE 1969 
6 lOOOL 58.82 23.52 10.58 04.70 2.00 2.00 
10 lOOOL 54.16 25.00 04. 86 02.60 2.00 1.50 
13 0930L 45.00 25.00 07.50 05.00 1.68 1.50 
16 0930L 40.90 17.04 10;22 05.68 1.62 1.50 0\ 0 
19 0930L 14.70 08.82 04.41 01.39 1.25 1.25 
25 1415L 23.07 08.65 04.80 01.44 1. 75 1. 75 
(Cont.) Table 1. 
DATE TIME 
JULY 1969 
3 1430L 
8 1500L 
14 1500L 
19 2000L 
26 0945L 
AUG. 1969 
4 1700L 
ll f 09301 
19 10001 
26 10301 
Percentage Light Transmission and Secchi Disc Recorcs. 
SURFACE 0.2 M 1.0 M 1.5 M 
27.27 09.09 06.81 01. ll7 
40.00 13.33 05.00 03.33 
50.00 14.06 Oil .68 03.90 
20.00 10.00 02.14 00.85 
52.94 14.74 04 .111 .. 00.88 
61.53 30.76 21.56 15.38 
63.63 27.27 OLJ .5ll 02.27 
75.00 25.00 12.50 06.25 
50.00 33,33 25.00 16.66 
SECCi II DISC M 
oREil- ,aerate3 
w, er 6'tv1 ~~1'.in er 
-T./) 1:7 
l. 31 
1.06 
1.00 
0.75 
1.25 
1. 3'( 
1. 25 
1.50 
1. 25 
1.00 
1.00 
0.75 
1.00 
1. 25 
1.00 
1.25 
"' I-' 
Table 2. Air and Mean Temperature of the Open Water (I::egrees Centigrade). 
DATE TIME AIR SURFACE 2.0 M 3.0 M 5.0 M 
1968 
---- -- ·---- - - - - - --- ----- -- ----
SEPI'. 
18 10451 25.00 23.00 19.00 11.00 9.00 
20 15151 26.00 23.00 19.00 ll.66 9.00 
25 10451 21.00 22.00 19.00 12.00 9 .50 
27 12001 17.00 19.00 18.50 12.00 10.00 
30 10301 18.oo 17.00 17 .00 .. 16.33 10.00 
OCT. 1968 
2 11001 28.00 18.75 17.25 16.33 10.00 
4 10451 9.00 16.00 16.00 16.oo 10.00 
7 11301 13.00 13.00 13.00 13 .00 10.00 
9 11301 14.oo 13.25 13.00 13.00 10.00 
lll 12451 20.00 14.00 13.00 13.00 10.00 
16 11301 26.00 16.50 13.00 13.00 10.00 
18 09001 18.00 17.00 13.00 13.00 10.00 
21 09301 14.GO 13.50 13.50 13.00 10.00 
23 09001 11.00 13.00 13.00 13.00 10.00 
25 10451 8.00 12.00 12.00 12.00 10.00 
28 09301 9.00 11.00 11 .00 11.00 10.00 
30 09001 5.00 10.00 10.00 10.00 10.00 
NOV. 1968 
1 09301 9.00 9.00 9.00 9.00 9.00 
4 09301 11.00 9.00 9.00 9.00 9.00 
8 11001 6.00 8.00 8.oo 8.00 8.00 
11 10301 10.00 8.00 8.00 8.00 8.00 
15 11001 4.00 . 5.00 5.00 5.00 5.00 
18 11001 13.00 5.00 }~ .00 4.00 5.00 
22 12301 10.00 3.00 3.00 3.00 3.00 
25 10001 7.00 4.00 4.00 4.00 4.00 
IEC. 1968 
4 12301 3.00 3.25 4.00 4.00 4.00 
18 11001 1.00 2.00 2.00 2.00 2.00 O' I\.) 
JAN. 1969 
7 10001 -10 .00 1.00 1.00 1.00 3.00 
(Cont.) Table 2. Air and Mean Temperature of the Open Water (Degrees Centigrade) . 
DATE Till!E AIR SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 1969 
16 1400L -6.oo 1.00 1.00 1.00 2.00 
30 0900L 8.00 1.00 1.00 1.00 2.00 
Fill. 1969 
r 1200L -2.00 1.00 1.00 1.00 1.00 0 
13 1300L o.oo 1.00 1.00 .. 1.00 1.00 
20 1200L 3.00 1.00 1.00 1. 00 3. 00 
27 1200L 0.00 1.00 1.00 1.00 3.00 
f·~'\R. 1969 
6 llOOL -3.00 1.00 1.00 1.00 3.00 
13 llOOL 0.00 1.00 1.00 1.00 2.00 
18 1200L 18.00 1.00 1.00 1.00 1. 00 
APR. 1969 
11 1130L 8.00 9.00 9.00 9.00 4.00 
15 1300L 9.00 12.75 11.50 9,33 3.00 
18 1120L 7.00 13.00 13.00 8 .00 3.00 
24 1230L 13.00 8.00 7,75 8 .00 6.00 
29 1400L 9.00 12.00 12.00 9.00 5.00 
f:'.AY 1969 
l 1300L 17.00 13.00 12.00 11.00 10.00 
6 1300L 20.00 16.75 14.00 10. 33 5.00 
8 lOOOL 19.00 15.00 13.25 10.00 5.00 
13 13301 15.00 11.00 11.00 10.00 6.00 
15 14001 19.00 13 . .00 11.50 10. 00 5.00 
22 10001 13.00· 14 .00 13.00 10. 66 6.00 
30 11001 25.00 18. 00 16.75 15.00 7.00 
J UNE 1969 
6 10001 10.50 16. 00 15 .50 12 .00 7.00 
10 10001 10.00 18.00 17. 00 13. 00 6.00 
13 0930L 20. 00 22.00 22.00 12. 00 6.00 
16 09301 15. 00 18.00 18 .00 13.00 7.00 c u 
19 0930L 20.00 18.00 16.00 13.00 7.00 
25 14151 24.00 19.00 16.oo 14.00 7.00 
(Cont.) Table 2. Air and Mean Temperature of the Open Water (Degrees Centigrade). 
DATE TIME AIR SURFACE 2.0 Iv: 
___ 3._Q__l1 ________ _5 .0 M 
JULY 19 9 
3 14301 25.00 19.00 16.00 13.66 8.00 
8 15001 20.00 21.00 20.00 16.oo 10.00 
lli 15001 21.00 24.00 20.00 16.00 10.00 
19 20001 25.00 28.00 20.00 19.33 11.00 
26 09451 26.00 24.00 23. 00.. 16.00 10.00 
AUG. 1969 
4 17001 24.00 25.00 2L1.oo 18.oo 12.00 
'J..1 09301 24.00 24.00 21.00 17.00 11.00 
19 10001 22.00 23.00 19.00 17.00 10.00 
26 10301 25.00 25.00 2LI .00 18.00 12.00 
Table 3. Air and Water Temperature of the Aerated Cylinder (Degrees Centigrade). 
DATE TJ:Mg: _________ N_R _________ J)_UI\FACE_ ________ ?. .0 M 3.0 M 5.0 M 
SEFr. 1968 
18 1045L 25.00 23.00 19.00 11.00 9.00 
20 1515L 26.00 23.00 19.00 11.66 9.00 
25 1045L 21.00 22.00 19.00 12. 00 10.00 
27 1200L 17.00 19.00 19.00 12.00 10.00 
30 1030L 18.oo 17.00 17 .00 .. 17.00 10.00 
OCT. 1968 
2 llOOL 28.00 19.00 18.00 16.00 10.00 
4 1045L 9.00 16.00 16.oo 13.00 10.00 
7 1130L 13.00 13.00 13.00 13.00 10.00 
9 1130L 14.00 13.00 13.00 13.00 10.00 
14 12115L 20.00 15.00 13.00 13.00 11.00 
16 1130L 26.00 15.00 15.00 15.00 15.00 
18 0900L 18.00 17.00 17.00 17.00 17.00 
21 09301 111.00 14.00 11~ .00 lll .00 lli .00 
23 09001 11.00 13.00 13.00 13.00 13.00 
25 1045L 8.00 12.00 12.00 12.00 12.00 
28 09301 9.00 11.00 11.00 11.00 11.00 
30 09001 5.00 10.00 10.00 10.00 10.00 
NOV. 1968 
1 0930L 9.00 9.00 9.00 9.00 9.00 
4 09301 11.00 9.00 9.00 9 .00 9.00 
8 11001 6.00 8.00 8.00 8.00 8.00 
11 10301 10.00 8.00 8.00 8.00 8.00 
15 llOOL 4.00 . 5.00 5.00 5.00 5.00 
18 llOOL 13.00 4.00 4.00 4.00 4.00 
22 12301 10.00 10.00 J.00 3.00 3.00 
25 lOOOL 7.00 4 .00 I~ .00 4 .00 1.1.00 
rec. 1968 
4 12301 3.00 4.00 4.00 4.00 11.00 0 18 llOOL 1.00 2.00 2.00 2.00 2.00 \j 
·JAN. 1969 
7 lOOOL 
-10.00 1.00 1.0 1.00 2.00 
(Cont.) Table 3. Air and Water Temperature of the Aerated Cylinder (Degrees Centigrade). 
DATE TIME AIR SURFACE 2.0 M 3.0 M 5.0 M 
JULY 19 9 
3 1430L 25.00 19.00 19.00 19.00 19.00 
8 1500L 20.00 21.00 21.00 21.00 21.00 
14 1500L 21.00 24.00 24.00 24.00 24.00 
19 2000L 25.00 28.00 28.00 28.00 28.00 
26 09451 26.00 2L1.oo 24.oo·· 24.00 2LI .00 
AUG. 1969 
4 17001 24.00 25.00 25.00 25.00 25.00 
1.1 09301 24.00 24.00 24.00 24.00 24.00 
19 lOOOL 22.00 23.00 23.00 23.00 23.00 
26 10301 25.00 25.00 25.00 25.00 25.00 
(Cont.) Table 3. Air and Water Temperature of the Aerated Cylinder (Degrees Centigrade). 
DATE TIME AIR SURFACE 2.0 M 3.0 M 5.0 M 
1969 
----- -- ·- - - - -
JAN. 
16 1400L 
-6.00 1.00 1.00 1.00 1.00 
30 0900L 8.00 1.00 1.00 1.00 1.00 
FEB. 1969 
6 1200L 
-2.00 1.00 1.00 1.00 2.00 
13 1300L o.oo 1.00 1.00 .. 1.00 1.00 
20 1200L 3.00 1.00 l.00 1.00 1.00 
27 1200L 0.00 1.00 1.00 1.00 1.00 MAR. 1969 
6 llOOL 
-3.00 1.00 l.00 1.00 1.00 
13 llOOL 0.00 1.00 1.00 1.00 1.00 
18 1200L 18.00 1.00 l.00 1.00 1.00 
APR. 1969 
1 , 
... .L 1130L 8.00 9.00 9.00 9.00 9.00 
15 1300L 9.00 , 11.00 11.00 11.00 11.00 
18 1120L 7.00 13.00 13.00 13 .00 13.00 
24 1230L 13.00 8.00 8.00 8.00 8.00 
29 1400L 9.00 12.00 12.00 12.00 12.00 
MAY 1969 
1 1300L 17.00 13.00 13.00 13.00 13.00 
6 1300L 20.00 14.00 14.00 14.00 14.00 
8 lOOOL 19.00 15.00 15.00 15.00 15.00 
13 1330L 15.00 11.00 11.00 11.00 11.00 
15 1400L 19.00 12 .00 12.00 12.00 12.00 
22 lOOOL 13.00 . 14.00 14.00 14.00 14.00 
30 llOOL 25.00 18.00 18. 00 18.00 18.00 
JUNE 1969 
6 lOOOL 10.50 16.00 i6.oo 16.00 16.00 
10 10001 10.00 18.00 18.00 18.oo 18.00 
13 0930L 20.00 22.00 22.00 22.00 22.00 c 16 0930L 15.00 18.00 18.00 18.00 18.00 -
19 0930L 20.00 18.00 18.00 18.00 18.00 
25 1415L 24.00 19.00 19.00 19.00 19.00 
Table 4. Mean Dissolved Oxygen concentration of the Open Water (Parts Per Million). 
DATE TIME SUFFACE 2 .0 i.\1 3.0 M 5.0 !Vi 
Sept. 1968 
18 1045L 21.50 14.20 0.00 0.00 
20 1515L 19.15 14.39 0.00 0.00 
25 1045L 20.09 13.30 0.00 0.00 
27 1200L 14.35 11.74 0.00 0.00 
30 1030L 14.54 13.94 .. 11.93 0.00 
OCT. 1968 
2 llOOL 18.04 15.04 12.33 0.00 
·4 1045L 14.59 14.10 13.33 0.00 
7 1130L 13.54 12.19 12.60 0.00 
9 1130L 9,39 9.00 8.80 0.00 
14 1245L 12.00 7.80 6.40 0.00 
16 1130L 10.39 6.84 5.00 o.oo 
18 0900L 11.44 5.59 3.66 0.00 
21 0930L 7. 44 , 6.55 3.59 0.00 
23 0900L 7.74 7.34 6.73 0.00 
25 1045L 6.00 6.14 6.26 0.00 
28 0930L 4.55 4.33 3.93 1.40 
30 0900L 4.10 4.05 3,73 3.60 
NOV. 1968 
1 0930L 5.15 4.85 4.53 4.60 
4 0930L 5.94 5.55 5.66 5.20 
8 llOOL 7.04 6.60 6.26 7.20 
11 10301 6.80 6.64 6.33 4.40 
15 11001 7.-89 7.44 7.80 7.00 
18 11001 8.10 8.14 8.20 7.00 
22 1230L 9.64 9.25 9.06 9.20 
25 lOOOL 9.20 8.80 9.19 9.00 
IBC. 1968 
4 12301 7.89 7.79 7,73 7.40 
18 llOOL a.39 5.00 4.30 2.40 
Jfu'J. 1969 
7 lOOOL 6.40 6.00 6.60 4.20 
(Cont . ) Tab le 4 . Mean Dissolved Oxygen concentration of the Open Water (Parts Per Million). 
DATE TIME SUP.FACE 2.0 M 3.0 M 5.0 M 
JJiN. 1969 
16 1400L 6.20 6.40 5.40 5.40 
30 0900L 10.20 9.20 7.40 0.80 
FEB. 1969 
6 1200L 10.00 8.40 7.20 2.40 
13 llOOL 7.80 7.40 .. 6.90 2.60 
20 1200L 5.00 4.00 4.00 0.80 
27 1200L 5.20 5.20 4.70 o.4o 
MAR. 1969 
6 llOOL 5.70 5.50 5.00 0.80 
13 llOOL 4.70 4.20 3.69 0.40 
18 1200L 4.80 4.40 6.10 3.00 
APR. 1969 
11 1130L 6.90 8.13 8.33 0.00 
15 1300L 8.05 7.90 4.53 3.00 
18 1120L 5.55 6.49 5.66 0.00 
24 12301 9.79 9.75 9.60 2.00 
29 1400L 9.75 9.40 9.60 1.00 
!tJAY 1969 
1 13001 13.20 10.79 10.00 o.oo 
6 1300L 9.75 9.65 9.86 3.00 
8 10001 10.39 10.25 10.03 2.20 
13 13301 8.70 8.79 7.46 1.00 
15 14001 9.85 9.90 8.80 1.60 
22 10001 7.64 7.00 6.53 1.60 
30 llOOL 7.54 7.64 6.26 1.00 
JU-.JE 1969 
6 10001 9.10 8.75 6.86 1.20 
10 lOOOL 4.90 5.35 4.53 0.40 
13 0930L 6.09 4.89 4.33 2.20 
16 0930L 4.59 3.90 3.59 0.40 
19 0930L 5.64 5.00 4.33 0.80 
25 14151 4.90 4.07 3.26 0.40 
(Cont.) Table 4. Mean Dissolved Oxygen concentration of the Open Water (Parts Per Million). 
DATE TIIVJE SURFACE 2 .0 M 3.0 M 5.0 M 
JULY 19 9 
3 1430L 5.12 4.25 3.73 0.110 
8 1500L 7 .30 6.44 1.53 0.80 
14 1500L 8.69 8.10 1.00 0.70 
19 2000L 9.17 7,77 0.79 0.60 
26 0945L 4.84 3.59 .. 1.00 0.00 
AUG. 1969 
4, 1700L 5.02 4. Ll2 0.79 0.00 
11 0930L 8.12 7.10 0.56 0.00 
19 lOOOL 7.00 6.39 0.49 0.00 
26 1030L 7.14 6.52 0.23 0.00 
-( 
Table 5. Dissolved Oxygen concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
1968 
------ · - - ---~---- - --- - -
SEPI'. 
18 1045L 22.30 18.20 0.00 0.00 
20 1515L 18.oo 17.00 0.00 0.00 
25 1045L 19.80 16.80 0.00 0.00 
27 12001 15.60 15.20 0.00 o.oo 
30 10301 15.00 . 111 .00 .. 13. 20 0.00 
ocr. 1968 
2 llOOL 17.20 16.20 15 .ilO o.oo ~ 4 1045L 14.00 13.60 13.GO 
7 1130L 12.00 11.60 10.l-JQ 0.00 
9 1130L 10.40 11.20 9.60 0.00 
14 1245L 12.00 9.60 8.60 s .110 
16 1130L 11.20 11.00 10.40 10.20 
18 09001 9.00 10.l-JO 11.llO 10.00 
21 0930L 8.00 8.40 7 .110 9.20 
23 0900L 8.40 7.60 7.60 7.60 
25 1045L 7 .00 . 6.40 5.80 6.lJO 
28 0930L 4.60 4.20 4.80 4.80 
30 0900L 3.80 4.40 4.20 4.40 
NOV. 1968 
1 0930L 5.60 5.00 5.20 5.80 
4 0930L 5.80 5.80 6 .00 6.00 
8 llOOL 6.60 11 .60 6.40 6.60 
11 1030L 7.60 5.00 7.20 7.40 
15 11001 8.00 7.00 8.00 8.00 
18 llOOL 8.00 7.60 8.60 8.40 
22 12301 10.40 10.40 9.00 9.20 
25 10001 8.60 9.40 9.60 9.20 
DEC. 1968 
4 1230L 8.00 7.00 8.00 1.60 
18 11001 3.80 2.00 7.20 l..8J 
JPJL 1969 
7 10001 3.00 6.40 6.00 5.40 
(Cont . ) Tab le 5 . Dissolved Oxygen concentration of the Aerated Cylinder (Parts Per Million). 
DNIE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 19 9 
16 1400L 5.60 5.40 4.60 1.20 
30 0900L 6.40 4.40 7.00 7.00 
FBB. 1969 
6 1200L 8.00 7.00 7.20 2.80 
13 llOOL 7.80 7.80 .. 6.40 0.60 
20 ~ 1200L 4.40 4.40 4.00 4.00 
27 1200L 5.00 4.00 4.00 6.00 
MAR. 1969 
6 llOOL 4.20 4.80 4.60 4.60 
13 llOOL • 4.20 2.80 4.00 4.20 
18 1200L 6.00 5.60 5.60 5.60 
APR. 1969 
11 1130L 8.80 8.80 8.40 8.40 
15 1300L 3.60 5.20 5.00 0.60 
18 1120L 7.40 6.20 7.60 6.40 
24 1230L 5.20 5.60 6.80 5.60 
29 1400L 8.60 8.60 8.40 8.60 
MAY 1969 
1 1300L 11.20 10.80 11.60 10.80 
6 1300L 9.80 9.80 9.80 10.00 
8 lOOOL 10.20 10.20 10.60 10.40 
13 1330L 8.40 8.40 8.20 8.40 
15 14001 7.20 7.00 6.00 5.80 
22 lOOOL 7.60 7.60 7.20 6. 80 
30 llOOL 7.60 8.00 8.00 8.00 
JUNE 1969 
6 10001 8.80 8.40 8.00 7.60 
10 10001 5.40 5.40 5.80 5.00 
13 09301 6.40 6.60 7.60 7.40 
-16 09301 4.40 4.60 4.80 4.40 I 
19 09301 5.80 5.40 5.80 5.80 
25 1415L 4.80 4.80 4.60 4.60 
( r.nnt.) Table 5. Dissolved Oxygen concentration of the Aerated Cylinder (Parts Per ~~llion). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JULY 19o9 
3 1430L 4.90 4.80 4.50 4.50 
8 1500L 7.20 7.00 6.80 6.70 
14 1500L 8.60 8.60 8.00 7.80 
19 2000L 9.20 8.80 8.50 8.40 
26 0945L 5.00 4.80 .. 3.60 4.20 
AUG. 1969 
4 1700L 6.90 6.50 6.60 6.30 
ll 0930L 6.10 6.80 6.90 6.00 
19 lOOOL 6.80 6.30 6.70 6.10 
26 1030L 7.10 6.90 6.30 6.00 
Table 6. Oxygen Saturation of the Open water (Mean Per Cent). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEPT. 1968 140.00~ 18 10451 140.00+ 0.00 0.00 
20 15151 140.00 140.00+ 0.00 0.00 
25 10451 140.00+ 140.00+ . 0.00 0.00 
27 12001 140.00! 125.50 0.00 0.00 
30 10301 140.00 140.00+ .. 124.00 0.00 
OCT. 1968 
11.;o. oo+ 2 11001 140.00+ 126.00 0.00 
' 4 10451 140.00+ 140.00+ 137.00 0.00 
7 11301 130.50 116.75 119.00 0.00 
9 11301 90.25 86.50 85.00 0.00 
14 12451 118.oo 75.00 62.00 0.00 
16 11301 107.50 73.00 47.00 0.00 
18 09001 119.25 53.50 36.00 0.00 
21 09301 71.50 63.00 33.00 0.00 
23 09001 75.00 71.00 62.66 0.00 
25 10451 56.75 55.50 55.66 0.00 
28 09301 40.25 38.25 35.00 0.00 
30 09001 35.50 35.25 34.00 32.00 
NOV. 1968 
1 09301 45.00 42.50 39.33 44.00 
4 09301 52.50 50.00 50.66 46.00 
8 11001 59.50 56.75 53.66 60.00 
11 10301 58.50 56.50 54.33 38.00 
15 11001 . 62.00 59.00 61.33 56.00 
18 11001 63.25 61. 75 62.33 55.00 
22 12301 72.50 68.50 67.00 68.00 
25 10001 70.25 67.25 70.66 68.00 
rec. 1968 
4 12301 59.00 59,75 59.00 56.00 
18 11001 60.00 37.50 32.00 18.oo 
JAL~. 1969 
7 10001 46.00 43.00 46.oo 32.00 
(Cont . ) Tab le 6 . Oxygen Saturation of the Open Water (tvean Per Cent). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 1969 
16 14001 44.00 46.00 39.00 40.00 
30 09001 73.00 66.00 53.00 6.00 
FEB. 1969 
6 12001 72.00 60.00 52.00 18.00 
13 11001 56.00 53.00 
.. 
50.00 20.00 
20 12001 36.00 30.00 30.00 7.00 
27 12001 43.00 43.00 45.00 5.00 
MAR. 1969 
6 11001 36.00 38.00 29.00 5.00 
13 11001 31.00 24.00 19.00 4.00 
18 12001 26.00 32.00 47.00 23.00 
APR. 1969 
11 11301 61 .. 50 77.50 78.00 0.00 
15 13001 77.75 73.50 40.66 24. 00 
18 11201 54.25 62. 25 49.33 0'.00 
24 12301 83.50 83.00 81.66 18.00 
29 14001 90.50 87.50 81.33 9.00 
MAY 1969 
1 13001 96.50 100.00 91.00 0.00 
6 13001 100.75 93. 75 88.33 25.00 
8 10001 104.00 98.00 87.33 19.00 
13 13301 79.50 80.00 67.00 9.00 
15 14001 . 91.00 91.25 80.66 14.00 
22 10001 75.00 67.25 60.00 15.00 
30 11001 81.50 79.75 59.33 10.00 
JUNE 1969 
6 10001 92.00 88.00 64.66 12.00 
10 10001 53.00 55.50 45.00 1.00 
13 09301 69.75 38.00 42.00 18.oo 
16 09301 49.75 42.25 36.33 6.00 
19 09301 61.00 52.00 42.66 8.00 
25 14151 54.50 44.00 33.00 8.00 

Table 7. Oxygen Saturation of the Aerated Cylinder (Per Cent). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEPl1. 19 8 
18 1045L 140.00+ 140.00+ 0.00 0.00 
20 1515L 140.00+ 140.00+ 0.00 0.00 
25 1045L 140.00+ 130.00+ 0.00 0.00 
27 1200L 140.00+ 140.00+ 0.00 0.00 
30 1030L 140.00+ 140.00+ .. 135.00 0.00 
ocr. 1968 
2 llOOL 140.00+ 140.00+ 140.00+ 0.00 
' 4 1045L 140.00 135.00 125.00 0.00 
7 1130L 112.00 109.00 95.00 0.00 
9 1130L 98.00 104.00 90.00 0.00 
14 1245L 118.00 90.00 78.00 75.00 
16 1130L 110.00 108.00 102.00 100.00 
18 0900L 92.00 106.00 118.00 102.00 
21 09301 78.00 81.00 75.00 88.00 
23 0900L 78.00 70.00 70.00 70.00 
25 1045L 64.00 58.00 53.00 58 . .QO 
28 0930L 41.00 37.00 43.00 43.00 
30 09001 32.00 39.00 36.00 39.00 
NOV. 1968 
1 09301 48.00 42.00 44.00 50.00 
4 09301 50.00 50.00 53.00 53.00 
8 11001 54.00 37.00 53.00 54.00 
11 1030L 64.00 42.00 60.00 62.00 
15 llOOL 62.00 54.00 62.00 62.00 
18 · llOOL 61.00 56.00 65.00 63.00 
22 1230L 77.00 77.00 68.00 qo.oo 
25 lOOOL 66.00 78.00 81.00 76.00 
IEC. 1968 
4 1230L 62.00 53.00 62.00 58.00 
18 llOOL 26.00 14.00 8.00 12.00 
JAN. 1969 
7 10001 21.00 46.00 42.00 38.00 
(Cont.) Table 7. Oxygen Saturation of the Aerated Cylinder (Per Cent). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 19o9 
16 1400L 39.00 38.00 32.00 ·8 .00 
30 0900L 45.00 30.00 50.00 50.00 
FEB . 1969 
6 1200L 56.00 48.00 52.00 HJ.oo 
13 llOOL 55.00 55.00 .. 46.oo 4.00 
20 . 1200L 34.00 34.00 30.00 30.00 
27 1200L 35.00 30.00 30.00 42.00 
f~lAR. 1969 
6 llOOL 28.00 3Li.oo 32.00 32.00 
13 llOOL 28.00 18.00 2G .oo 28 .00 
18 1200L 42.00 38.00 38.00 38.00 
APR. 1969 
11 1130L 76.00 76.00 72.00 72.00 
15 1300L 32.00 46.00 l.i4 .00 4.00 
18 11201 68.00 58.00 72.00 60.00 
24 12301 42.00 46.00 56.00 46.00 
29 1400L 78.00 78.00 74~00 78.00 
MAY 1969 
1 13001 107.00 100.00 110.00 100.00 
6 13001 95.00 95.00 95.00 98.00 
8 10001 101.00 101.00 104 .00 102.00 
13 1330L 78.00 78.oo 72.00 78.00 
15 14001 65.00 63.00 54.00 52.00 
22 10001 73.00 73 .. 00 70.00 68.00 
30 11001 78 .00 82 .00 82.00 82.00 
JUNE 1969 
;" 10001 88.00 84.00 78 .00 75.00 0 
10 10001 54.00 54.00 58.00 52.00 
13 0930L 73.00 76.00 88.00 82.00 
16 09301 42.00 L14 .00 46.00 42.00 
19 09301 61.00 56.00 61.00 61.00 
25 1415L 50.00 50.00 48 .00 48.00 
(Cont.) Table 7. 
D.'\'11E TIME 
JlfLY 19 9 
3 1430L 
8 1500L 
14 1500L 
19 2000L 
26 0945L 
!1.UG. 1969 
4 17001 
l J'. 09301 
19 10001 
26 1030L 
Oxygen Saturation of the Aerated Cylinder (Per Cent). 
SURFACE 2.0 M 3.0 M 
52.00 50.00 46.00 
78.00 76.00 71-1. 00 
100.00 100.00 94.00 
115.00 110.00 108.00 
56.00 54.00 .. Ll2 .00 
82 .00 78.00 79.00 
73.00 78.00 80 .00 
78.00 72 .00 76.00 
8LJ.OO 78.00 70.00 
5.0 M 
46.00 
73.00 
90.00 
100.00 
48 .00 
72.00 
68 .00 
68 .00 
68 .0U 
-.J 
\D 
Table 8. Mean Free Carbon Dioxide concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2.0 fv'I 3.0 M 5.0 M SEP:r. 19G8 ------------- ---- --
18 1045L 11.50 17.75 70.00 98.00 
20 1515L 12.00 18.75 69.00 99.00 
25 1045L 29.00 51.75 78.66 94.00 
27 1200L 26.00 29.75 74.00 48.00 
30 l030L 12.50 16.oo .. 22.66 15.oo 
,. ocr. 1968 
2 llOOL 24.50 27.00 34.oo 9G.oo 
' 4 1045L 20. 50 21. 00 22. 66 80. 00 
7 1130L 39.50 38.00 41.33 54.00 
9 1130L 22.00 20.50 22.00 80.00 
14 1245L 27.00 28.00 32.00 20.40 
16 1130L 18.00 23.00 23.33 66.00 
18 0900L 15.00 24.oo 27.33 90.00 
21 0930L 15.00 17.50 20.66 40.00 
23 0900L 19.00 22.50 25.33 58.00 
25 10451 33.00 28.50 30.00 84.00 
28 09301 28.00 28.66 30.00 30.00 
30 09001 22.50 21.50 21.33 20.00 
NOV. 1968 
1 0930L 27.50 29.00 29.33 28.00 
4 0930L 18.50 18.00 21.33 22.00 
8 11001 28.00 31.00 32.06 28.00 
i1 10301 26.00 28.00 29.33 32.00 
15 llOOL 23.00 23.50 23.33 20.00 
18 llOOL 26.00 23.50 22.00 22.20 
22 12301 23.50 22.50 20.66 20.00 
25 10001 24.00 26.50 26.66 26.00 
DEC. 1968 
4 12301 23.50 25.00 28.00 20.00 
18 11001 31.00 33.00 30.00 20.00 
JAN. 1969 
7 10001 24.00 24.00 22.00 34.00 
--- ..... 
--·- -·- ... -- __ ::..--· .-:.:.=:- :.::.: •. 
(Cont.) Table 8. Mean Free carbon Dioxide concentration of the Open Water (Parts Per Mil11on). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 19 9 
16 14001 30.00 36.00 28.00 4LJ. 00 
30 09001 22.00 16.oo 18 .00 28.00 
FEB. 1969 
6 12001 10.00 12.00 16.oo 211. 00 
13 11001 12.00 13.00 .. 14.60 15.00 
20 12001 12.00 16.oo 12 .00 16. 00 
27 12001 18.00 18.00 18.00 18 .00 
f1;AR . 1969 
6 11001 19.00 18.00 19.00 211. 00 
13 11001 18.00 18.00 18.00 18.00 
18 12001 18.00 20.00 15.00 20.00 
ArT)R. 1969 
11 11301 16.00 14.00 11.33 L!2 .00 
15 13001 9.50, 10.00 9,33 10.00 
18 11201 6.00 6.50 4.66 12.00 
24 12301 7.00 8.00 10.00 12.00 
29 14001 9.50 . 11.00 10.66 16.00 
Ml\Y 1969 
1 13001 4.00 4.50 4.00 20.00 
6 13001 5.00 5.50 6.00 6.00 
8 10001 4.50 4.50 4.66 6.00 
13 13301 7.50 7.50 9.33 10.00 
15 14001 6.00 7.50 7.33 14.00 
22 10001 8·.oo 8.00 9.33 16.00 
30 11001 6.50 9.00 9,33 36. 00 
J UNE 1969 
r 10001 4.00 4.00 8.00 12.00 0 
10 10001 7.00 8.50 8.66 18.00 
13 09301 6.50 6.50 7.33 16.00 
16 09301 4. 50 6 . 50 6.00 8.00 
19 09301 5.00 5.50 6.66 8.00 
25 14151 14.50 27.50 38.66 70.00 
(Cont.) Table 8. Mean Free Carbon Dioxide concentration of the Ope:-i. Water (Parts Per Mi l lion). 
DATE TL'VJE SURFACE 2.0 M 3.0 M 2·0 M 
JULY 1969 
3 1430L 16.00 28.50 L10.oo 76. 00 
8 1500L 12.85 16.10 27 .59 52.00 
14 1500L lLl.OO 18.10 30.33 46.oo 
19 2000L 10.15 12.25 37.33 48.00 
26 0945L 8.50 12.00 .. 17.33 2LI .00 
ADG. 1969 
4 1700L 8.22 19.25 26 .00 30.00 
il 0930L 11.27 17.45 26 . 33 3L1 . 20 
19 lOOOL 11.29 18.79 35.06 46.20 
26 1030L 14.27 16.34 29.93 48.00 
Table 9. Free Carbon Dioxide concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
1968 
- - --------------------- --- -- - - ----------
SEPT. 
18 10451 5.00 30.00 34.00 68.00 
20 15151 4.00 26.00 32.00 13.00 
25 10451 15.00 32.00 60.00 70.00 
27 12001 41.00 20.00 70.00 72.00 
30 10301 18.00 20.00 .. 2LI .00 72.00 
/ ocr. 1968 
2 11001 14.oo 12.00 20.00 90.00 
'4 10451 14.00 16.00 22.00 82 .00 
7 11301 30.00 34.oo 38.00 7L1 .00 
9 11301 20.00 22.00 26.00 32.00 
14 12451 26.00 22.00 26.00 2G.oo 
16 11301 18.oo 16.oo 16.00 lG.oo 
18 09001 18.oo 18.00 20.00 22.00 
21 09301 18.oo 18.00 18.00 18.00 
23 09001 16.oo 20.00 24.00 24.00 
25 10451 28.00 32.00 30.00 31-1 .00 
28 09301 28.00 30.00 30.00 30.00 
30 09001 26.00 26.00 24.00 26.00 
NOV. 1968 
1 09301 26.00 28.00 28.00 28.00 
4 09301 18 .00 16.00 18.00 20.00 
8 11001 28.00 30.00 32.00 34.00 
11 10301 24.00 28.00 28.00 32.00 
15 11001 ·24 .oo 22.00 24.00 22.00 
18 11001 28.00 30 .00 28.00 30.00 
22 12301 20.00 18.00 20.00 20.00 
25 10001 20.00 20.00 20.00 20.00 
IEC. 1968 
4 12301 20.00 20.00 20.00 20.00 
18 11001 24.00 26.00 21-1.00 18.00 
JAN. 1969 
7 10001 26.00 28.00 28.00 28.00 
(Cont . ) Tab le 9 . Free Carbon Dioxide concentration of the Aerated Cylinder (Parts Per Millien). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 1969 
16 1400L 38.00 34.00 28.00 32 .00 
30 0900L 26.00 22.00 26.00 24.00 
FEB. 1969 
6 1200L 10.00 12.00 12.00 20.00 
13 llOOL 20.00 26.00 .. 24 .00 28 .00 
20 ·1200L 10.00 10.00 10.00 10.00 
27 1200L 18.00 18.00 20.00 18.00 
' MAR. 1969 
6 llOOL 20.00 18 .00 20 .00 30 .00 
13 llOOL 16.oo 18.00 16.00 20.00 
18 1200L 16.00 16.00 22 .00 22 .00 
APR. 1969 
11 1130L 16.oo 10.00 8.00 12.00 
15 1300L 10.00 12.00 10 .00 22.00 
18 1120L 12.00 6.00 . 4 .00 4 .00 
24 1230L 4.00 12.00 10.00 10.00 
29 1400L 6.00 12.00 10.00 10.00 
MAY 1969 
1 1300L 8.00 12.00 4 .00 6.00 
6 13001 4.00 6 .00 4.00 6.00 
8 10001 4 .00 4 .00 4.00 6.00 
13 13301 6.00 6 .00 6.00 6.00 
15 1400L 6.00 6.00 6.00 6.00 
22 lOOOL 8.00 10.00 8 .00 8 .00 
30 llOOL 6.00 8.00 10.00 8.00 
JUNE 1969 
6 lOOOL 4.00 4 .00 4 .00 6.00 
10 lOOOL 6.00 6.00 6.00 6.00 
13 09301 6.00 6.00 6 .00 6.00 
16 0930L 6 .00 4 .00 6.00 6.00 
19 09301 4 .00 4.00 6.00 4.00 
25 1415L 10.00 10 .00 10.00 10.00 
(Cont.) Table 9. Free Carbon Dioxide concentration of the Aerated Cylinder (Parts Per Million). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JULY 1969 
3 1430L 12.00 12.00 10.00 10.00 
8 15001 21.00 20.00 18.00 18.00 
14 15001 28.00 26.00 30.00 30 .00 
19 20001 36.00 36.00 37.00 37.00 
26 09451 14.00 10.00 .. 10.00 8.00 
AUG. 1969 
4 17001 14.00 30.00 38.00 40.00 
ii 09301 16.00 30.00 40.10 60. 00 
19 10001 18.00 28.20 31.50 42.00 
26 1030L 13.60 26.00 36.30 41.20 
. , 
Table 10. Mean Total Alkalinity concentration of the Open Water (Parts Per ·Million). 
DA'IB TIME SURFACE 2.0 M 3.0 M 5.0 M 
1968 
-·-·----·-- ---------- ------- ------ -- - ------------------ -------~ 
SEPI'. 
18 1045L 254.00 253.00 328.00 380.00 
20 15151 254.50 253.50 330.00 382.00 
25 10451 254.00 260.50 334.00 386.00 
27 12001 256.00 260.50 336.00 388.00 
30 1030L 256.00 260.00 271.33 372.00 
ocr. 1968 .. 
2 11001 270.00 274.00 272.00 384.00 
l~ 10451 275.00 275.00 270.66 376.00 
7 1130L 272.00 267.00 265.33 356.00 
9 11301 266.00 264.00 268.00 392.00 
14 12451 272.00 276.00 290.00 422.00 
16 1130L 284.00 282.50 285.33 386.00 
18 0900L 289.00 282.00 287.33 LJ06 .00 
21 0930L 272.50 278.00 281. 33 3L18. 00 
23 09001 279 .00 , 286.00 295.33 392.00 
25 1045L 283.00 280.00 284.66 394.00 
28 0930L 281.50 287.33 293.33 296.00 
30 09001 276.50 281.00 286.00 286.00 
NOV. 1968 
1 09301 273.50 285.00 288.66 290.00 
4 09301 284.50 286.50 290.00 286.00 
8 llOOL 279.50 284.50 284.00 284.00 
11 10301 290.00 293.50 279.33 284.00 
15 llOOL 275.50 272.50 276.00 278.00 
18 11001 226.00 231.50 243.33 252.00 
22 12301 180.50 197.00 194.00 200.00 
25 10001 185.50 191.00 196.00 192.00 
DEC. 1968 
4 12301 184.00 186.00 184.66 192.00 
18 llOOL 220.00 219.00 223.00 230.00 
JJlN. 1969 
7 10001 270.00 266.00 268.00 268.00 
(Cont.) Table 10. Mean Total Alkalinity concentration of the Open Water (Parts Per Million). 
DATE TIIVJE SURFACE 2 .0 M 3.0 M 5.0 M JAl\J . 1969 ---- - ---- ---------- ---- -
16 1400L 268.00 280.00 280.00 276.00 
30 0900L 218.00 224.00 224.00 276.00 
FEB. 1969 
6 1200L 188.00 189.00 204.00 281.00 
13 1300L 235.00 230.00 ·· 200.00 180.00 
20 12001 272.00 280.00 280.00 290.00 
27 1200L 243.00 292.00 260.00 300.00 
;MAR. 1969 
6 llOOL 248.oo 249.00 249.00 280.00 
13 llOOL 260.00 242.00 260.00 288.00 
18 1200L 180.00 240.00 282.00 288.00 
APR. 1969 
11 11301 164.00 170.66 177.33 300.00 
15 13001 202.00 202.00 204.00 192.00 
18 11201 204.00 209.00 202.66 276.00 
24 12301 217.50 207.00 212.00 280.00 
29 14001 209.00 211.00 205.33 276.00 
I·IAY 1969 
1 13001 180.00 218.00 217.33 292.00 
6 1300L 225.00 227.00 210.66 268.00 
8 10001 237.00 236.00 228.00 264.00 
13 13301 242.00 243.00 253.33 270.00 
15 1400L 261.00 265.00 265.33 304.00 
22 10001 262.00 263.00 266.66 272.00 
30 11001 269.00 266.00 260.00 304.00 
J l.Jl.JE 1969 
6 10001 304.00 308.00 265.33 316.00 
10 10001 291.00 291.00 293,33 300.00 
13 09301 306.00 297.00 293.33 296.00 
16 0930L 306.00 284.00 280.00 304.00 
19 09301 269.00 266.50 270.66 280.00 
25 14151 271.50 254.50 270.00 288.00 
(Cont.) Table 10. Mean Total Alkalinity concentration of the Open Water (Parts Per Million) . 
DATE TIME SURFACE 2.0 M 3.0 M 5 .0 M 
1969 
----·------ -- ------- - - - -------- ----- ~ 
JULY 
3 1430L 268.00 258.50 262.66 282 .00 
8 1500L 264.00 261. 75 260.00 282 .00 
14 1500L 264.00 261.00 286.66 276.00 
19 2000L 254 .00 264.00 293. 33 260 .00 
26 0945L 279.00 287.00 .. 296 .00 292.00 
AUG . 1969 
4 1700L 287.00 287.50 296.66 300 .00 
• 11 0930L 289.00 298.25 308.66 310.00 
19 lOOOL 290.50 294.50 276.66 320.00 
26 1030L 262.00 283.00 293.33 310 .00 
(Cont.) Table 11. Total Alkalinity concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME ST..i"PFACE 2.0 M 3.0 M 5.0 Vi 
JAN. 1969 
16 1400L 280.00 281.00 268.00 281.00 
30 0900L 234.00 234.00 228.00 240.00 
FEB. 1969 
6 1200L 184.00 200.00 200.00 281. 00 
13 1300L 236 . 00 244 .00 .. 244.00 304 .00 
20 1200L 260.00 260.00 292.00 272.00 
27 12001 260.00 260.00 260.00 260.00 
fv1AR. 1969 
6 llOOL 252.00 260.00 254.00 23L1. 00 
13 llOOL 272.00 280.00 256.00 280.00 
18 1200L 280.00 288.00 268.00 260.00 
APR. 1969 
11 1130L 180.00 180.00 192.00 176.00 
15 1300L 176 .00, 188.00 188.00 284.00 
18 1120L 208.00 204.00 200.00 192 .00 
24 1230L 180.00 180.00 184.00 200.00 
29 1400L 200.00 204.00 204.00 204.00 
ViAY 1969 
1 13001 212.00 218.00 228.00 224.00 
6 1300L 236 .00 252.00 221.00 252.00 
8 lOOOL 244.00 240.00 248.00 248.oo 
13 1330L 240.00 240.00 240.00 21w.oo 
15 14001 248.00 248.00 252.00 260.00 
22 10001 264.oo 260.00 264.00 264.oo 
30 11001 260.00 244.00 260.00 244.00 
JUNE 1969 
6 lOOOL 304 .00 308.00 304.00 308.00 
10 10001 276.00 280.00 284.00 288.00 
13 0930L 312 .00 300.00 300.00 316.00 
16 0930L 288.00 288.00 280.00 296.00 
19 09301 272.00 256.00 252.00 272.00 
25 14151 264.00 272.00 264.00 224.00 
Table 11. Total Alkalinity concentration of the Aerated Cylinder (Parts Per Million). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEPI'. 1968 
18 1045L 256.00 252.00 316.00 720.00 
20 1515L 265.00 252.00 312.00 362.00 
25 1045L 250.00 270.00 286.00 364.00 
27 1200L 254.00 256.00 296.00 360.00 
30 1030L 254.00 260.00 .. 260.00 350.00 
OCT. 1968 
2 llOOL 260.00 272.00 268.00 320.00 
4 1045L 272.00 272.00 272.00 36LI .00 
7 1130L 268.00 272.00 268.00 360 .00 
9 1130L 264.00 264.00 268.00 288 .00 
14 1245L 288.00 284.00 29LI. 00 290.00 
16 1130L 274.00 282.00 28LI .00 282.00 
18 0900L 290.00 292.00 286.00 282 .00 
21 0930L 280.00 280.00 2811 .00 286.00 
23 0900L 276.00 290.00 290.00 290.00 
25 1045L 276.00 272.00 280.00 280.00 
28 0930L 284.00 288.00 296.00 296.00 
30 0900L 285.00 286.00 286 .00 294.00 
NOV. 1968 
1 0930L 284.00 284.00 284.00 284.00 
4 0930L 290.00 292.00 292.00 292.00 
8 llOOL 276.00 280 .00 276.00 276.00 
11 1030L 292 .00 . 292.00 288.00 294.00 
15 llOOL 274.00 276.00 262.00 262.00 
18 llOOL 240.00 240.00 236 .00 240.00 
22 1230L 196.00 190.00 194.00 188.00 
25 lOOOL 198.00 192.00 192.00 192.00 
IEC. 1968 
4 12301 184.00 186.00 18LI .00 186.00 
18 llOOL 218.00 214.00 216 .00 120.00 
JPN. 1969 
7 10001 268.00 268.00 268.00 268.00 
(Cont.) Table 11. Total Alkalinity concentration of the Aerated Cylinder (Parts Per Million). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JlJLY 1969 
3 14301 268.00 256.00 254.00 224.00 
8 15001 264.00 264.00 260.00 254.00 
14 15001 264.oo 264.00 268.00 250.00 
19 20001 264.00 260.00 254 .00 2~0 . 00 
26 09451 272.00 296.00 .. 280.00 300 .00 
AUG. 1969 
4 17001 290.00 288.00 300.00 310.00 
11 09301 256 .00 250.00 280.00 276 .00 
19 10001 276.00 268.00 2110 .00 256 .00 
26 10301 256.00 260.00 2L10.oo 260 . 00 
Table 12. Mean Dissolved Solids concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
1968 
------------ ---------- -- ---- ---
SEPI'. 
18 10451 368.75 381.25 458.33 450.00 
20 15151 368.75 381.25 466.66 500.00 
25 10451 370.00 400.00 480.00 480.00 
27 12001 367.50 358.75 441. 66 1190 .00 
30 10301 382.50 382.50 .. 391.66 500.00 
ocr. 1968 
2 11001 375.00 375.00 383.33 500.00 
4 10451 387.50 381.25 l108. 33 475.00 
7 11301 380.00 382.50 378.33 450.00 
9 11301 393, 75 393,75 391. 66 500.00 
14 12451 380.00 380.00 380.00 500.00 
16 11301 387.50 400.00 llOO .00 475.00 
18 09001 387.50 400.00 400.00 500.00 
21 09301 380.00 382.50 383,33 420.00 
23 09001 376.25 377,50 380.00 370.00 
25 10451 380.00 380.00 380.00 470.00 
28 09301 385.00 383,33 383.33 390.00 
30 09001 390.00 390.00 390.00 390.00 
NOV. 1968 
1 09301 400.00 400.00 400.00 400.00 
4 09301 400.00 400.00 400.00 400.00 
8 11001 393,75 400.00 irno .oo 400.00 
11 10301 i~OO .00 1100.00 400.00 400.00 
15 11001 400.00 400.00 400.00 llQO .00 
18 11001 400.00 405.00 413.33 430.00 
22 12301 337.50 331.25 333.33 350.00 
25 10001 300.00 300.00 300.00 300.00 
IEC. 1968 
4 12301 375.00 375.00 375.00 375.00 
18 11001 137.50 150.00 - 175.00 300.00 \ J 
JAN. 1969 
7 10001 325.00 325.00 325.00 300.00 
(Cont.) Table 12. Mean Dissolved Solids concentration of the Open Water (Parts Per ~illion). 
DATE 
------- -- - --
TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 1969 
16 1400L 200.00 300.00 300.00 300.00 
30 0900L 250.00 275.00 200.00 400.00 
FEB. 1969 
6 12001 250.00 250.00 250.00 350.00 
13 1300L 300.00 300.00 .. 325.00 350.00 
20 ·1200L 250.00 250.00 275.00 300.00 
27 1200L 300.00 350.00 275.00 400.00 
MAR. 1969 
6 llOOL 325.00 337,50 325.00 400.00 
13 llOOL 362.50 387.50 412.50 400.00 
18 1200L 287.50 400.00 425.00 LIOO .00 
APR. 1969 
11 1130L 375.00 400.00 383,33 425.00 
15 1300L 281.25 250.00 251.66 275.00 
18 1120L 250.00 250.00 256.66 300.00 
24 1230L 250.00 250.00 250.00 250.00 
29 1400L 256.25 256.25 250.00 350.00 
jl/!Jff 1969 
., 1300L 250.00 250.00 250.00 350.00 .l. 
6 13001 300.00 300.00 283.33 350.00 
8 10001 300.00 300.00 308.33 350.00 
13 13301 . 300.00 300.00 300.00 350.00 
15 14001 312.50 312.50 316.66 400.00 
22 10001 312.50 300.00 300.00 350.00 
30 11001 325.00 325.00 325.00 325.00 
JUNE 1969 
6 10001 325.00 325.00 325.00 400.00 
10 10001 350.00 350.00 350.00 400.00 
13 09301 350.00 350.00 350.00 350.00 
16 09301 325.00 325.00 325.00 400.00 
19 09301 325.00 325.00 311i.66 400.00 
25 14151 300.00 300.00 341.66 400.00 
(Cont.) Table 12. Mean Dissolved Solids concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JULY 19 9 
3 1430L 300.00 300.00 308. 33 350.00 
8 1500L 325.00 325.00 325.00 350.00 
14 1500L 350.00 350.00 350.00 350.00 
19 2000L 350.00 350.00 350.00 350.00 
26 0945L 325.00 325.00 .. 325.00 325.00 
AUG. 1969 
4 1700L 350.00 350.00 350.00 350.00 
il 0930L 350.00 350.00 350.00 350.00 
19 lOOOL 325.00 325.00 343.33 375.00 
26 1030L 350.00 350.00 350.00 375.00 
Table 13. Dissolved Solids concentration of the Aerated Cylinder (Parts Per Million). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEPr. 1968 
18 1045L 360.00 375.00 425.00 475.00 
20 1515L 360.00 375.00 400.00 450.00 
25 1045L 380.00 400.00 420.00 480.00 
27 1200L 400.00 400.00 400.00 500.00 
30 1030L 375.00 375.00 .. 375.00 450.00 
ocr. 1968 
2 llOOL 375.00 375.00 375.00 475.00 
'4 JD45L 400.00 400.00 400.00 450.00 
7 1130L 380.00 380.00 380.00 450.00 
9 1130L 375.00 400.00 400.00 400.00 
14 1245L 380.00 390.00 390.00 380.00 
16 1130L 375.00 375.00 375.00 375.00 
18 0900L 400.00 400.00 400.00 400.00 
21 0930L · 380.00 380.00 390 .00 390.00 
23 0900L 390.00 380.00 380.00 380.00 
25 1045L 380.00 380.00 380.00 380:00 
28 0930L 380.00 390.00 390.00 380.00 
30 0900L 380.00 390.00 390.00 390.00 
NOV. 1968 
1 0930L 375.00 375.00 375.00 400.00 
4 0930L 400.00 400.00 400.00 400.00 
8 llOOL 400.00 400.00 400.00 400.00 
11 1030L 400.00 400.00 400.00 400.00 
15 llOOL 400.00 400.00 400.00 400.00 
18 llOOL 420.00 420.00 420.00 420.00 
22 1230L 325.00 325.00 325.00 325.00 
25 lOOOL 300.00 300.00 300 .00 300.00 
r:EC. 1968 
4 1230L 375.00 375.00 375.00 375.00 
18 llOOL 100 .00 100.00 100.00 150.00 
JAN. 1969 
7 lOOOL 325.00 325.00 325.00 325.00 
(Cont.) Table 13. Dissolved Solids concentration of the Aerated G'ylinder (~arts ~er ~lillior~). 
DATE TIME SUP.FACE 2.0 M 3.0 M 5.0 M 
JAN. 19 9 
16 1400L 300.00 300.00 300.00 300.00 
30 0900L 300.00 300.00 300.00 300.00 
FEB. 1969 
6 1200L 250.00 25C.OO 250.00 350.00 
13 1300L 300.00 300.00 
.. 300.00 400.00 
20 ·1200L 300.00 300.00 300.00 300.00 
27 1200L 350.00 350.00 350.00 350.00 
IV'iAR. 1969 
6 llOOL 300.00 325.00 325.00 250.00 
13 llOOL 375.00 375.00 400.00 400.00 
18 1200L 400.00 400.00 400.00 400.00 
APR. 1969 
11 1130L 350.00 350.00 350.00 350.00 
,~ 
~..1 1300L 275.00 275.00 275.00 400.00 
18 1120L 250.00 250.00 250.00 250.00 
24 1230L 250.00 275.00 275.00 250.00 
29 1400L 250.00 250.00 250.00 250.00 
ftiAY 1969 
l 1300L 250.00 250.00 250.00 250.00 
6 13001 300.00 300.00 300.00 300.00 
8 10001 300.00 300.00 300.00 300.00 
13 13301 300.00 300.00 300.00 300.00 
15 14001 300.00 300.00 300.00 300.00 
22 10001 300.00 300.00 300.00 300.00 
30 11001 325.00 325.00 325.00 375.00 
J1'!IB 1969 
6 10001 325.00 325.00 325.00 325.00 
10 lOOOL 350.00 350.00 350.00 350.00 
13 09301 350.00 350.00 350.00 350.00 
16 09301 325.00 325.00 325.00 325.00 
19 09301 325.00 325.00 325.00 325.00 
25 14151 300.00 300.00 300.00 300.00 
---
(Cont.) Table 13. Dissolved Solids concentration of the Aerated Cylinder (Parts Per Million). 
· DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JULY 19 9 
3 1430L 300.00 300.00 300.00 300.00 
8 1500L 325.00 325.00 325.00 325.00 
14 1500L 350.00 350.00 350.00 350.00 
19 2000L 350.00 350.00 350.00 350.00 
26 0945L 350.00 325.00 .. 300.00 300.00 
AUG. 1969 
4 1700L 350.00 350.00 350.00 350.00 
11 09301 350.00 350.00 350.00 350.00 
19 lOOOL 325.00 325.00 325.00 325.00 
26 1030L 350.00 350.00 350.00 350.00 
Table 14. Mean Dissolved Calcium concentration of the Open Water (Parts Per Milli on). 
DATE TIME SURFACE 2.0 M ____ _3.0 M 5.0 M 
SEP'r . 19 
18 10451 73. 40 73.37 87. 89 120 .00 
20 15151 83. 83 87 .8LI 88 . 33 110. 50 
25 10451 73, 34 8L1 .87 101. 86 110. 50 
27 12001 84.37 79.37 80.00 1L15 .00 
30 10301 87.50 96. 87 .. 98 . 33 90 .00 
OCT. 1968 
2 11001 111. 87 111L87 113.16 175 .00 
'4 1045L 123. 12 123 .12 96 .25 ll~O . 00 
7 11301 122. 84 131. 85 1311. 50 156 . 30 
9 11301 . 111.82 127. 32 132. 16 1L17. 50 
111 12451 106. 64 121. 77 125 .16 136 . 30 
16 11301 100. 39 109 .55 121.69 131. 20 
18 09001 65. 42 71. LJ O 82 .96 8 1~ .10 
21 09301 44.75 42 .79 41. 59 43.20 
23 09001 49 .82 39. 65 40.76 41 .20 
25 10451 56 .27 57,77 58 .03 74 .09 
28 09301 38.33 39, 37 l~ 0. 8 3 40 .00 
30 09001 39 .12 40. 00 43 .33 40 .00 
NOV. 1968 
l 09301 88. 75 91.87 92. 50 95.00 
4 09301 85. 00 86. 87 79 .16 85.00 
8 11001 53. 34 65.07 56 . 11 3 65.80 
11 10301 60.55 63.29 57, 59 60.00 
15 11001 115 .00 130 .00 115.00 120.00 
18 11001 62. 10 64 . 30 58 .60 61. 20 
22 1230L 58 .60 61.20 62 .10 63.10 
25 10001 58.60 60.10 62 .00 63.40 
DEC. 1968 
4 12301 58 .60 61. 20 62.40 64.00 
18 11001 69 .10 58 . 70 69 ,70 69.00 
Jfu\J . 1969 
7 10001 68 .10 67.40 58.60 67.90 
(Cont.) Table 14. Meari Dissolved Calciitm Concentration of the Open Water (Parts Per Million). 
DATE TLlVJE SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 1969 
16 14001 61.90 62.40 62.30 64.50 
30 09001 63.70 62.10 64.10 62.10 
FEB. 1969 
6 12001 58.60 60.30 62.10 62.40 
13 11001 52.00 53.00 .. 58.40 60.30 
20 12001 58.10 44.10 60.40 62.10 
27 12001 60. 80 59 .60 60.10 64.30 
'l'!Lf\R. 1969 
6 11001 60.10 62.10 58.10 60.40 
13 11001 58.70 58.00 60.10 68.10 
18 1200L 61.20 53.70 69.70 70.10 
A?R. 1969 
11 11301 59.52 49.90 34.50 68.90 
15 13001 42.17 41.95 39.19 58.60 
18 11201 72.50 78.00 64.16 92.50 
24 12301 73,50 75.00 56,59 115.00 
29 14001 71.25 77.25 72.50 140. 00 
Vil\Y 1969 
1 13001 50.62 46.25 51.66 52.50 
6 13001 76. 82 71.14 82 ,39 91.30 
8 10001 78.77 82.75 88.53 96.60 
13 13301 84.44 87.84 93,46 96.30 
15 14001 94.57 86.39 96.83 101.00 
22 10001 90.67 97,59 95.89 103.00 
30 11001 92.0ll 94.69 98.59 106.00 
J LJI'JE 1969 
6 10001 95,77 97,50 101.66 103.00 
10 10001 94.00 96.25 100.33 109.10 
13 09301 97,77 99,97 102.96 107.30 
16 09301 104 .50 110 .37 113.23 120.20 
19 09301 104.75 113. 82 129.29 139.00 
25 14151 107.07 116.15 129.66 146.80 
(Cont.) Table 14. l'vean Dissolved Galcium Concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
jtJ'LY 1969 
3 14301 114.05 113.50 129.26 140.80 
· 8 15001 117.19 123.57 134.00 148.60 
14 15001 120.27 123.84 131.86 146.20 
19 20001 131.27 144.17 154.50 162.80 
26 09451 133.14 138.35 .. 148.00 156.20 
AUG. 1969 
4 17001 135.64 141.95 . 138.93 142.90 
ll 09301 127.75 130.20 143.00 146.80 
19 10001 119.12 125.42 132.86 138.90 
26 10301 112.35 128.20 130.06 134.00 
Table 15. ~an Seston Calcium Concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEPT. 1968 
18 1045L 0.12 0.12 0. 13 0.20 
20 1515L 0.09 0.15 0.19 0. 20 
25 1045L 0.09 0.32 0. 30 4. 00 
27 1200L 0.09 0.09 0.23 0.10 
30 1030L o.47 0.17 .. 0.09 0.10 
OCT . 1968 
2 llOOL 0.22 0.15 0.26 0.30 
. 4 1045L 0.19 0.32 0.23 0.110 
7 1130L 0.54 0.87 1. 23 0.70 
9 1130L 0.12 0.12 0.13 0. 30 
14 1245L 0.09 0.09 0.13 0. 20 
16 1130L 0.19 0.25 0.23 0.20 
18 0900L 0.32 o.42 0. 33 0. 40 
21 0930L 0 ,12 0.19 0.13 0. 20 
23 0900L 0.15 0.15 0.09 0.10 
25 1045L 0.02 0.02 0.03 0.00 
28 0930L 0.24 0.24 0.23 o. 30 
30 09001 0.09 0.25 0.30 0.30 
NOV. 1968 
1 0930L 0.12 0.15 0.23 0 .30 
4 0930L 0.09 0.17 0.23 0.30 
8 11001 0.09 0.12 0.23 0.30 
11 10301 0.09 0.19 0.23 0.20 
15 11001 0.10 0.10 0.20 0.20 
18 11001 0.10 0.10 0.10 0.20 
22 12301 0.10 0.10 0.20 0.20 
25 10001 0.10 0.10 0.20 · 0.30 
CEC. 1968 
4 1230L 0.10 0.10 0.20 0.20 
18 11001 0.10 0 .10 0.10 0.20 
JAN. 1969 
7 10001 0.00 0.10 0.10 0.20 
(Cont.) Table 15. Mean Seston Calcium Concentration of the Open Water (Parts Per Millio~). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
J fl.l'J. 1969 
16 ll!OOL 0.00 0.10 0.10 0.10 
30 0900L 0.10 0.10 0.10 0.10 
FEB. 1969 
6 1200L 0.10 0.20 0.10 0.20 
13 1300L 0.10 0.10 .. 0.10 0.20 
20 1200L 0.10 0.10 0.10 0. 30 
27 1200L 0.10 0.10 0.20 0.30 
IVL\R. 1969 
6 llOOL 0.10 0.10 0.20 0.30 
13 llOOL 0.10 0.20 0.20 0.30 
18 1200L 0.10 0.20 0.30 0.30 
APR. 1969 
11 1130L 0.12 0.17 0.30 0.30 
15 1300L 0.09 0.19 0. 30 0.40 
18 1120L 0.09 0.15 0.30 0.40 
24 1230L 0.17 0.30 0.39 0.50. 
29 1400L 0.19 0.30 0.50 0.50 
MAY 1969 
1 1300L 0.19 0.30 0.36 0.50 
6 13001 0.19 0.30 0.39 0.50 
8 lOOOL 0.19 0.30 0.36 0.60 
13 13301 0.19 0.27 0.43 0.90 
15 14001 0.24 0.19 0.36 0.60 
22 10001 o. 30 0.25 0.36 0.60 
30 11001 0.30 0.19 0.25 0.60 
JlJ'NE 1969 
6 10001 0. 30 0.39 0.33 0.50 
10 10001 0.30 0.19 0.39 0.50 
13 09301 0 .30 0. 30 0.33 0.30 
16 09301 0.30 0.33 0.43 0.60 
19 09301 0.30 0.52 0.63 0.80 
25 1415L 0 .30 o. 34 o.43 0.80 
(Cont.) Table 15. Mean Seston Galcium Concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JULY 1969 
3 1430L 0.42 0.50 0.39 0.80 
8 1500L 0.52 0.62 0.36 0.80 
14 1500L 0.54 0.44 0. L13 0.80 
19 2000L 0.50 0.30 .. 0.33 0.40 
26 · 0945L 0.27 0.20 0.30 0.40 
AUG. 1969 
' Ii 
. ., 1700L 0.30 0.27 0.46 0.70 
11 0930L 0.30 0.37 0 .43 0.20 
19 lOOOL 0.39 0.35 0.36 0.10 
26 1030L 0.35 0.25 0.30 0.50 
Table 16. Dissolved Calcium Concentration of the Aerated Cylinder (Parts Per Million). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 i"l 
1968 
- - - - -·· - - --- - --- ---- - -- - - -- -------- ----- ----------- -----· - ------ ---- -
C:L'Pi' 
UJ-J~ ..._ • 
18 1045L 35.00 60.00 70.00 69.00 
20 1515L 60.50 81.60 70.50 80.00 
25 1045L 65.50 70.50 80.10 110.00 
27 1200L 35.00 87.50 90.00 135.00 
30 1030L 45.00 62.50 .. 70.00 95 .00 
ocr. 1968 
2 llOOL 90.00 105.00 107.00 160.00 
4 1045L 75.00 90.00 72.50 140.00 
7 1130L 73.20 91.50 78.00 130.00 
9 1130L 67.10 71.60 86.10 120.00 
14 1245L 55.20 68.70 70 .10 109 .60 
16 1130L 55.20 62.30 68. 10 98.20 
18 0900L 46.10 47.10 47.20 Ll 8 .10 
21 0930L 44.10 43.00 41.20 36.20 
23 0900L 41.70 39.70 40.10 38.20 
25 1045L 57.40 53.20 60.00 50. 80 
28 0930L 45.00 37.50 40.00 40.00 
30 0900L 40.00 42.50 45.00 10.00 
NOV. 1968 
1 09301 90.00 90.00 87.50 82.50 
4 0930L 82.50 90.00 85.00 80.00 
8 11001 58.60 51.80 53.90 65. 80 
11 10301 61.40 62.10 65.40 62.00 
15 llOOL ----
---- ----- -----
18 llOOL ---- ---- ----
22 12301 -----
---- ---- ----
25 10001 ---- -----
---- -----
DEC. 1968 
4 1230L ---- --- ----
18 llOOL ---
--- ----
JAN. 1969 
7 10001 ---
-- ---
(Cont.) Table 16. Dissolved Calcium Concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 19 9 
16 14001 --- ----- ----- -----
30 09001 ----- ----- ---- -----
FEB. 1969 
6 12001 ---- ----
13 11001 .. ---- --- ----- ----
20 ·12001 ---- ----- ----- -----
27 12001 -----
MAR. 1969 
6 11001 --- ----- ----- ----
13 11001 --- ----- ---
18 12001 ----- ----
APR. 1969 
11 11301 58.20· 34.20 43.00 44.10 
15 13001 39.50 42.40 42.20 41.30 
18 11201 62.50 75.00 70.00 75.00 . 
24 12301 67.50 60.00 62.50 87.50 
29 14001 100.00 90.00 70.00 97,50 
MAY 1969 
1 13001 62.50 72.50 47,50 32.50 
6 13001 78.10 76.10 80.10 86.30 
8 10001 79.00 80.00 76.00 79.00 
13 13301 81.10 80.30 84.80 83.10 
15 14001 82.10 90.10 88.10 87 .30 
22 10001 91.20 90.10 88.60 92.40 
30 11001 91.30 92.00 86.30 99,60 
JUNE 1969 
6 10001 92.00 91.00 96.00 99.00 
10 10001 98.00 100.00 96.00 104.00 
13 0930L lO L! .OO 99.60 99.00 103.00 
16 09301 106.00 107.20 76.20 104.20 
19 09301 110. 2'J 111.00 120.10 109.60 
25 14151 112.60 110.80 120.60 110 .80 
(Cont.) Table 16. Dissolved Calcium Concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME SUR.'!:i'ACE 2.0 M 3.0 M 5.0 M 
JULY 1969 
3 14301 116.80 112.00 128.60 126.80 
8 15001 121.60 120.80 116.80 128.60 
14 15001 120.60 118.10 121.20 132.10 
19 20001 121.60 134.60 126.40 132.40 
26 09451 132.10 141.60 .. 126.80 130.00 
AUG. 1969 
4 17001 121.60 136.20 141.60 142.60 
11 ~ 09301 125.80 133.40 116.80 140.00 
19 10001 116.eo 128.30 129.60 130.60 
26 10301 100.30 112.60 126.80 111.90 
~ 
O' 
-- = No data available. 
Table 17. Seston Calcium Concentration of the Aerated Cylinder (Parts Per Million). 
DAIB TI.ME SURFACE 2.0 M 3.0 M 5.0 M 
- - -- - -------
SEPI'. 1968 
18 1045L 0.10 0.10 0.10 0.20 
20 1515L 0.10 0.10 0.10 0.20 
25 1045L 0.10 0.10 0.10 0.10 
27 1200L 0.10 2.00 0.60 0.30 
30 1030L o.4o 0.30 .. 0.30 0.10 
ocr. 1968 
2 llOOL 0.10 0.10 0 .10 0.10 
4f l045L 0.20 0.20 0.30 0.30 
7 1130L 0.30 0.20 0.20 0.20 
9 1130L 0.20 0.10 0.10 0.10 
14 1245L 0.10 0.10 0.10 0.20 
16 1130L 0.70 0.40 0.90 0.30 
18 09oot . 0.60 0.70 0.40 0.40 
21 0930L 0 .10 , 0.10 0.10 0.10 
23 0900L 0.70 0.10 0.10 0.10 
25 1045L 0.10 0.60 0 .20 0.10 
28 0930L 0.10 0.10 0.20 0.20 
30 0900L 0.10 0.10 0.20 0.20 
NOV. 1968 
1 0930L 0.10 0.20 0.20 0.20 
4 0930L 0.10 0.20 0.20 0.20 
a llOOL 0.10 0.10 0.20 0.20 
11 1030L 0.10 0.10 0.20 0.20 
15 llOOL 
18 llOOL 
22 1230L 
25 lOOOL 
IEC. 1968 
4 1230L -- -- --- --- ~ 
18 llOOL ( -- -- -- -- -
JA~. 1969 
7 lOOOL 
(Cont.) Table 17. Seston Calcium Concentration of the Aerated Cylinder (Parts Per Million). 
DA'IE TI.ME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. i969 
16 1400L 
30 09001 
FEB. 1969 
6 12001 
13 1300L ---- --- .. 
20 . 12001 
27 12001 
MAH. 1969 
6 llOOL 
13 11001 
18 12001 
fa.PR. 1969 
11 11301 0.10 0.20 0.30 0.30 
15 13001 0.10 0.10 0 . 30 0.40 
18 11201 0.10 0.10 0.30 0. 50 
24 1230L 0 . 20 0.20 0.30 0.40 
29 14001 0.20 0.30 0.50 0.50 
MAY 1969 
1 13001 0.20 0.30 0.50 0.50 
6 13001 0.20 0 .30 0.50 0.60 
8 10001 0.20 0.30 0.40 0. 50 
13 13301 0 .30 0.10 0.20 0.10 
15 · 14001 0.20 0.10 0.30 0.40 
22 10001 0.20 0.10 0.30 ·0.40 
30 11001 0.20 0.10 0.30 0.20 
JUNE 1969 
6 10001 0.30 0.20 0.10 0.30 
10 10001 0.30 0.20 0.10 0.30 
13 09301 0.30 0.20 0.10 0.30 
16 09301 0.30 0.20 0.40 0.30 
19 09301 0.30 0.20 0.40 0.50 
25 14151 0 .30 0.20 0.30 0.40 
(Cont.) Table 17. Seston Calcium Concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 
JULY 1969 
3 1430L 0.30 0.40 0.30 
8 1500L 0.60 0.30 0.60 
14 1500L 0.60 0.40 0.60 
19 20001 0.50 0.30 0.20 
26 0945L 0.30 0.20 .. 0.30 
AUG. 1969 
4 17001 0.30 0.20 0 .30 
li 09301 0.30 0.40 0.30 
19 10001 0.40 0.40 0.30 
26 1030L 0.30 0.20 0.10 
--- = No data available. 
5.0 M 
0. 60 
0.30 
0. 30 
0.10 
0.30 
0.40 
0.20 
0.40 
0.30 
• ( 
\ 
Table 18. JVean Dissolved Copper Concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEPT. 1968 
18 10451 0.09 0.09 0.09 0.10 
20 15151 0.05 0.09 0.09 0.10 
25 10451 0.09 0.09 0.09 0.10 
27 12301 0.09 0.09 0.09 0.10 
30 10301 0.02 0.00 .. 0.00 0. 10 
oar. 1968 
2 11001 0.27 0.00 0.00 0.00 
4 10451 0.07 0.09 0.05 0.10 
7 11301 0.17 0.22 0.30 0.30 
9 11301 0.09 0.17 0.26 0. 30 
14 12451 0.00 0.09 0.13 0. 30 
16 11301 0.09 0.07 0.09 0. 20 
18 09001 0.09 0.09 0.23 0.30 
21 09301 D.09 0.17 0.19 0.30 
23 09001 0.09. 0.09 0.09 0.10 
25 10451 0.15 0.12 0.09 0.10 
28 09301 0.03 0.05 0.09 0.10 
30 09001 0.05 0.09 0.03 0.10 
NOV. 1968 
1 09301 0.09 0.07 0.09 0.00 
4 09301 0.09 0.09 0.09 0.10 
8 11001 0.07 0.07 0.09 0.10 
11 10301 0.02 0.02 0.00 0.00 
15 11001 0.70 0.20 0.00 0.10 
18 11001 0.10 0.10 0.00 0.00 
22 12301 0.00 0.00 0.00 0.10 
25 10001 0.00 0.00 0.00 0.00 
me. 1968 
4 12301 0.10 0.10 0 .10 0.10 
18 11001 0.10 0.10 0.10 0.10 
JAN. 1969 
7 10001 0.10 0.10 0.10 0.00 
(Cont.) Table 18. Mean Dissolved Copper Concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
1969 
----------- --- - - - ·-
JAN. 
16 14001 0.00 0.00 0.10 0.00 
30 09001 0.00 0.00 0.10 0.10 
Fcl3. 1969 
6 12001 0.00 0.00 0.10 0.10 
13 13001 0.00 0.10 .. 0.10 0.10 
20 . 12001 0.10 0.10 0.10 0.00 
27 12001 o.oo 0.10 0.10 0.10 
MAR. 1969 
6 11001 0.10 0.10 0.10 0.10 
13 11001 0.00 0.00 0.00 0.10 
18 12001 0.00 0.10 0.10 0.10 
APR. 1969 
11 11301 0.07 0.02 0.00 O • .l.O 
15 13001 0.15 0.17 0.09 0.10 
18 11201 0.12 0.17 0 .30 0.20 
24 12301 0.09 0.12 0.13 0.10 
29 14001 0.00 0.02 0.06 0.10 
FiAY 1969 
1 13001 0.00 0.09 0.06 0.00 
6 13001 0.09 0.09 0.09 0.10 
8 10001 0.09 0.09 0.09 0.10 
13 13301 0.09 0.09 0.09 0.10 
15 14001 0.15 0.09 0.09 0.10 
22 10001 0.09 0.09 0.09 0.20 
30 11001 0.15 0.09 0.09 0.10 
JUNE 1969 
6 10001 0.09 0.09 0.06 0.10 
10 10001 0.09 0.09 0.09 0.10 
13 09301 0.09 0.09 0.09 0.20 
16 09301 0.09 0.09 0.09 0.10 
19 0930!.. 0.09 0.09 0.13 0.20 
25 14151 0.09 0.09 0.09 0.10 
DATE 
JlJJ.,Y 
3 
8 
14 
19 
26 
AUG. 
4 
l:t 
19 
26 
(Cont.) Table 18. Mean Dissolved Copper Concentration of the Open Water (Parts Per Million). 
TIME SURFACE 2.0 M 3.0 M 5.0 M 
1969 
1430L 0.09 0.09 0.09 0.20 
1500L 0.09 0.09 0.09 0.20 
1500L 0.09 0.09 0.09 0.10 
2000L 0.09 0.09 0.09 0.10 
0945L 0.09 0.09 .. 0.09 0.10 
1969 
1700L 0.09 0.09 0.09 0.10 
0930L 0.09 0.09 0.09 0.10 
lOOOL 0.09 0.09 0.09 0.10 
1030L 0.09 0.09 0.19 0.10 
.. 
.. 
" 
Table 19. ~ean Seston Copper Concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
------------ -- - -· -·-
SEPI'. 1968 
18 1045L 0.00 0.00 0.03 0.10 
20 15151 0.02 0.05 0.06 0.10 
25 1045L 0.05 0.05 0.03 0.00 
27 12001 0.12 0.09 0.19 0.10 
30 10301 0.09 0.09 .. 0.09 0.10 
OCT. 1968 
2 llOOL 0.02 0.05 0.00 0.00 
4 • 10451 0.00 0.00 0.00 0.00 
7 11301 0.00 0.00 0.00 o.oo 
9 11301 0.05 0.02 0.03 0.10 
14 12451 0.00 0.00 0.00 0.00 
16 11301 0.00 0.00 0.00 0.00 
18 09001 0.00 0.00 0.00 0.00 
21 0930L o.oo, 0.00 0.00 0.00 
23 09001 o.oo 0.00 0.00 0.00 
25 10451 0.00 0.00 0.00 0.00 
28 0930L 0.00 0.00 0.00 0.00 
30 09001 0.00 0.00 0.00 0.00 
NOV. 1968 
1 09301 0.00 0.00 0.00 0.00 
4 09301 0.00 0.00 0.00 0.00 
8 11001 o.oo 0.00 0.00 0.00 
11 10301 0.00 0.00 0.00 0.00 
15 11001 o.oo 0.00 0.00 0.00 
18 11001 0.00 0 .00 0.00 0.00 
22 12301 0.00 0.00 0.00 0.00 
25 10001 0.10 0.00 0.00 o.oo 
rnc. 1968 
4 12301 0.00 0.00 0.00 0.00 ~ 18 11001 0.00 0.00 0.00 0.00 ~ lA 
JAN. 1969 
7 10001 0.00 0.00 0.00 0.00 
(Cont.) Table 19. Mean Seston Copper Concentration of the Open Water (Parts Per Million). 
DJ\'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
J j~\j . 1969 
16 1400L 0.00 0.00 0.00 0.00 
30 0900L 0.00 0.00 0.00 o.oo 
FEB . 1969 
6 1200L 0.00 0.00 0.00 0.00 
13 13001 0.00 0.00 .. 0.00 0.00 
20 · 1200L 0.00 0.00 0.00 0. 00 
27 1200L 0.10 0.00 0.00 0.00 
f.'lAR. 1969 
6 llOOL 0.00 0.00 0.00 0.00 
13 llOOL o.oo 0.00 0.00 0.00 
18 1200L 0.10 0.00 0.00 0.00 
A.PR . 1969 
11 1130L 0.00 0.00 0.00 0.00 
15 1300L 0.00 0.00 0.00 0.00 
18 1120L 0.00 0.00 0.06 0.10 
24 1230L 0.00 0.02 0.09 0.10 
~a c. ./ 1400L 0.00 0.07 0.09 0.10 
!'l'J\Y 1969 
1 1300L 0.09 0.09 0.09 0.10 
6 1300L 0.09 0.09 0.09 0.10 
8 lOOOL 0.09 0.09 0.09 0.10 
13 1330L 0.09 0.09 0.09 0.10 
15 1400L 0.09 0.09 0.09 0.10 
22 lOOOL ' 0. 09 0.09 0.09 0.10 
30 llOOL 0.09 0.09 0.10 0.10 
JUNE 1969 
6 lOOOL 0.09 0.09 0.09 0.10 
10 lOOOL 0.09 0.09 0.06 0.00 
13 0930L 0.09 0 .09 0.06 0.10 
16 0930L 0.09 0.09 0 .06 0.00 
19 09301 0.09 0.09 0.09 0.10 
25 1415L 0.09 0.09 0.09 0.10 
(Cont.) Table 19. 
DA'IB TIME 
JULY 1969 
3 1430L 
8 1500L 
14 1500L 
19 2000L 
26 0945L 
AUG. 1969 
4 1700L 
11 0930L 
19 lOOOL 
26 1030L 
f"Ean Seston Copper Concentration of the Open Water (Parts Per Million). 
SURFACE 2.0 M 3.0 M 
0.09 0.09 0.09 
0 .09 0.09 0.09 
0.09 0.09 0.09 
0.09 0.09 0. 09 
0.09 0.07 .. 0.06 
0.09 0.09 0 .06 
0.09 0.09 0.06 
0.09 0.09 0.03 
0.09 0.09 0.00 
5.0 M 
0.10 
0.10 
0.10 
0.20 
0. 00 
0. 10 
0.00 
0.10 
0.00 
I-
I-
\.l 
Table 20. Dissolved Copper Concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEPI. 19 8 
18 1045L 0.10 0.10 0.10 0.10 
20 1515L 0.10 0.10 0.10 0.10 
25 10l45L 0.10 0.10 0.10 0.10 
27 12301 0.10 0.10 .. 0.10 0.10 
30 . 10301 0.10 0.00 0.00 0.00 
OCT. 1968 
;2 llOOL 0 .10 0.10 0.10 0.00 
4 10451 0.40 0.30 0.20 0.20 
7 11301 0 .30 0.20 0.10 0.30 
9 11301 0.30 0.10 0.30 0.20 
14 12451 0.00 0.10 0.20 0.30 
16 11301 0.10 0.10 0.20 0.10 
13 09001 0.6G 0.10 0.30 0.20 
21 09301 0.10 0.10 0.10 0.30 
23 09001 0.10 0.10 0.10 0.10 
25 10451 0.10 0.10 0.20 0.10 
28 09301 0.30 0.20 0.10 0.30 
30 09001 0.00 0.00 0.10 0.10 
NOV. 1968 
1 ·09301 0.20 0.30 0.00 0.10 
4 09301 0.10 0.10 0.10 0.10 
8 llOOL 0.10 0.10 0.10 0.10 
11 10301 0.10 0.10 0.10 0.00 
15 11001 
18 11001 
22 12301 
25 10001 
DEC. 1968 ... 
4 12301 I--- -- -- -- c 
18 llOOL 
JAt~. 1969 
7 10001 
~" ~~'"  ... ·/:
(Cont.) Table 20. Dissolved Copper Concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 1969 
16 1400L 
30 0900L 
FEB. 1969 
6 1200L 
13 13001 ---- ---- .. 
20 12001 
27 12001 
MAR. 1969 
6 11001 
13 11001 
18 1200L 
--
APR. 1969 
11 11301 0.10 0.10 0.10 0.00 
15 13001 0.20 0.20 0.10 0.20 
13 11201 0.20 0.10 0.20 0.10 
24 12301 0.10 0.10 0.10 0.10 
29 14001 0.00 0.10 0.00 0.00 
MAY 1969 
1 13001 0.00 0.10 0.10 0.10 
6 13001 0 .10 0.10 0.10 0.10 
8 lOOOL 0.10 0.10 0.10 0.10 
13 13301 0.10 0.10 0.10 0.10 
15 14001 0.20 0.10 0.10 0.10 
22 10001 0.10 0.10 0.10 0.10 
30 11001 0.10 0.2.0 0.10 0.10 
Ju'NE 1969 
6 10001 0.10 0.10 0.10 0.00 
10 10001 0.10 0.20 0.10 0.10 
13 09301 0.00 0.10 0.10 0 .10 .. 
16 0930L 0.10 0.10 C.lO 0.10 .. 
-
19 09301 0.20 0.10 0.10 0.10 
25 14151 0.10 0.10 0.10 0.10 
(Cont.) Table 20. Dissolved Copper Concentravion of the Aerated Cylinder (Parts Per Million). 
D.l\'l'E TIME SURFACE 2.0 M 3.0 M 5.0 M 
JULY 1969 
3 1430L 0.10 0.10 0.10 0.10 
8 1500L 0.10 0.10 0.10 0.20 
14 1500L 0.10 0.10 0.10 0.10 
19 20001 0.10 0.2.0 0 .10 0.10 
26 0945L 0.10 0.10 .. 0.10 0.10 
AUG. 1969 
4 17001 0.10 0.10 0.10 0.10 
( 
11 09301 0.10 0.10 0.10 0.10 
19 10001 0.10 0.10 o .:i_o 0.10 
26 10301 0 .10 0.10 0.10 0.10 
~~ = No data available. 
Table 21. Seston Copper Concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME SURF'AC12: 2.0 M 3.0 !'11 5.0 M 
SEPI' . 1968 
18 1045L 0.00 0.00 0.00 0.00 
20 1515L 0.00 0.00 0.00 0.00 
25 1045L 0.00 0.00 0.00 0.00 
27 1200L 0.10 0.10 0.10 0.10 
30 10301 0.10 0.10 .. 0.10 0. 20 
ocr. 1968 
2 11001 0.00 0.00 0.00 0.10 
' LI 10451 0.00 0.00 0.00 0.00 
7 1130L 0.00 0.00 0.00 0.00 
9 1130L 0.00 0.00 0.00 0. 00 
14 12451 0.00 0.00 0.00 0.00 
16 1130L 0.00 0.00 0.00 0.00 
18 09001 0.00 0.00 0.00 0.00 
21 09301 0.00 0.00 0.00 0.00 
23 09001 0.00 0.00 0.00 0.00 
25 10451 0.00 0.00 0.00 o.oo 
28 09301 0.00 0.00 0.00 0.00 
30 0900L o.oo 0.00 0.00 0.00 
NOV. 1968 
1 09301 0.00 0.00 0.00 0.00 
4 90301 o.oo 0.00 0.00 0.00 
8 11001 0.00 0.00 0.00 0.00 
~ ' 
.l.,;,. 10301 0.00 0.00 0.00 0.00 
15 11001 
18 llOOL 
22 1230L 
25 10001 
DEC. 1968 
4 12301 
18 11001 
JAN. 1969 
7 10001 
(Cont. ) Table 21 . Seston Copper Concentrati on of the Aerated Cyl inder (Parts Per f'Jlillion) . 
DP{ill 'l'H'iE SURFACE 2 .0 M 3.0 M 5.0 M 
1969 
- --- - - - - -- - ----- -
J AN . 
16 1400L 
30 09001 
Fffi . 1969 
6 12001 
13 13001 ---- ---- .. 
20 1200L 
27 1200L 
rrm . 1969 
6 llOOL 
l3 llOOL 
18 12001 
APR . 1969 
11 
--'- 11301 0.00 0 .00 0 .00 0 .00 
15 13001 o.oo .. 0 .00 0 .00 0 .00 
18 11201 0 .00 0 .00 0 . 10 0 . lO 
"'"'1 ! 1 
c'. '-1 12301 0.00 0 .00 0 .10 0 .10 
29 14001 0 .00 0 .10 0.10 0 . 10 
f. 'iAY 1969 
1 13001 0.10 0 . 10 0 . 10 0 .10 ..L 
5 1300L 0.10 0 . 10 0 .10 0 . 10 
s 10001 0 .10 0 .10 0 .10 0.10 
1-::;: 
_, 13301 0 .10 0 . 10 0 . 10 0 .10 
15 14001 0 .10 0 . 10 0 . 10 0 .10 
22 l OOOL 0;10 0 . 10 0.10 0 .10 
30 11001 0 .10 0 .10 0 . 10 0.10 
JG~·JE 1969 
6 lOOClL 0 .10 0 .10 0 .10 0 . 10 
10 10001 0 .10 0 .10 0 .10 0 .10 
13 09301 0.10 0 .10 0 .10 0 . 10 1--' 
16 09301 0.10 0 .10 0 .10 0 .10 r'\) 0 
19 09301 0 .10 o.:::.o 0 .10 0 .10 
25 1415!.i o.:o 0 .10 0 . 10 0 . 10 
(Cent.) Table 21 Seston Copper Concentration of the Aerated Cylinder (Parts Per Million). 
DA:I'E TIME SURFACE 2.0 M 3.0 M 
JULY 1969 
-- - -- ----------- --- - --------- -- ---------~--~--
3 1430L 0.10 0.10 0.10 
8 1500L 0.10 0.10 0.10 
14 1500L 0.10 0.10 0.10 
19 2000L 0.10 0 .10 0.10 
26 0945L 0.10 0.10 .. 0.10 
AUG . 1969 
4 1700L 0.10 0.10 0.10 
11 0930L 0.10 0.10 0.10 
19 lOOOL 0.10 0.10 0.00 
26 1030L 0.10 0.10 0 .00 
~~ = No data available. 
5.0 M 
0.10 
0.10 
0.10 
0 .10 
0 . 10 
0.00 
0.00 
0.00 
0.00 
I-
I\: 
.... 
Table 22. Mean Dissolved Iron Concentration of the Open Water (Parts Per Million). 
DATE TIME SURFAC'c 2.0 M 3.0 M 5. 0 M 
SEP"I' . 1968 
18 1045L 1.25 1.27 l. 113 1. 60 
20 1515L 1.42 1.42 l, l19 1.80 
25 10'45L 1.17 1.22 1. 36 1.70 
27 1200L 1.25 1.25 1. 33 1. 30 
30 1030L 0.97 1. 25 .. 1.36 l.l!O 
OCT. 1968 
2 llOOL 0.97 1.25 1. 36 l. 40 
'4 1045L 1.39 1.42 1. 70 1. 70 
7 1130L 1.12 1.22 1.29 1. LJO 
0 1130L 1.22 1.32 1. 36 1. LJO 
./ 
14 1245L 1.10 1. 20 1. 36 i .110 
16 11301 1.10 1.20 1. 20 1. L1 Q 
18 0900L 1.10 1.25 1.29 1.20 
21 0930L 1.17 1.29 1.36 1.)0 
23 0900L 1.33 1.32 1.39 i.110 
25 1045L 1. 50 1. 40 1. 36 J.. L; Q 
28 0930L 1.06 1.12 i.119 1.00 
30 09001 1.59 1.63 1.66 1. 50 
NOV. 1968 
1 09301 0.60 0.92 0.96 1.00 
l j 09301 0.82 0.84 0.79 0.80 
8 11001 1.117 1.52 1.63 1.40 
11 10301 0.40 0.40 0 .43 0.40 
15 11001 1.20 1.00 1.00 l.GO 
18 11001 0.70 1.10 1.10 1.10 
22 12301 1.20 1.30 0.90 0.90 
25 10001 1.50 1.20 1.60 1.10 
DEC. 1968 
4 12301 1.30 1.00 1.20 0.90 ~ 18 llOOL 1.30 1.40 1.30 1.30 (\.) 
JftJL 1969 
7 lOOOL 1.00 1.00 1.10 1.10 
(Cont.) Table 22. Mean Dissolved Iron Concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 1969 
16 1400L 1.00 1.00 1.00 1.10 
30 0900L 0.90 0.90 0.80 0. 50 
Ft'B. 1969 
6 1200L 0.90 0.80 0. 80 0. '(0 
13 13001 1.30 1.50 .. 1.60 l.llO 
20 12001 1.20 1.40 1. LIO 1. 30 
27 12001 1.00 0.90 1. 70 i. ·ro 
I.£'\R. 1969 
6 11001 0.90 0.90 1.00 1.00 
13 11001 0.90 0.80 0.70 0. 90 
l o \ ) 12001 0.90 0. 80 o.eo C. BO 
APR. 1969 
11 11301 2.59 0.67 0.76 0.80 
15 13001 l.34 1.30 l.LIO 1.30 
18 11201 1.10 1.12 1.13 1.10 
'"' /J c:. . 1230L 0.89 0. 87 0. 86 0. 90 
29 14001 2.27 1. 89 1. 73 1. 50 
M;\Y 1969 
1 13001 2.67 2.57 2.73 2.90 
6 1300L 2.22 2.32 2.66 3.00 
8 10001 2.07 2.57 2.79 2.90 
13 1330L 2.22 2. LIO 2.63 2. 80 
15 1400L 2.22 2.40 2.79 2. 80 
22 10001 2.07 2.42 2.66 2.00 
30 11001 2.07 2.29 2.63 3.00 
JUHE 1969 
6 10001 2.47 2.75 2.59 2.20 
10 10001 2.47 2.72 2. 76 . 2.90 
13 09301 2.27 2.69 2. 89 2.90 ,_. 
16 09301 2.37 2.52 2. 56 2.80 I\) w 
19 0930L 2 .12 2.34 2.69 2.70 
25 14151 2.52 2.79 3.a6 3.70 
(Cont.) Table 22. Mean Dissolved Iron Concentration of the Open Water (Parts Per Million). 
DA'lE TIME SURFACE 2.0 M 3.0 M 
JuLY 1969 
--------- -- ---------------- ----- -- - -
3 1430L 2.67 2.79 2.99 
8 1500L 2.52 2.69 3.23 
14 1500L 2.75 2.92 3. 116 
19 20001 2.62 2.82 2. 73 
26 09i.J5L 2.12 2.27 .. 2.43 
A.UG. 1969 
4 17001 2.00 2.05 2.23 
11 09301 1.89 1. 74 1.99 
19 lOOOL 2.00 2.12 2.16 
26 1030L 1.89 1. 77 1.79 
5 .0 f•l 
3.70 
Lj .10 
LJ.10 
2.20 
2 . 80 
2 . ~o 
2.00 
2.10 
2.20 
...... 
N 
.;:;: 
Table 23. ~ean Seston Iron Concentration of the Open Water (Parts Per Million). 
DA'I'E TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEPT. 1968 
18 10451 0.60 0.62 0.66 1.00 
20 15151 0.60 0.67 0.66 0.90 
25 10451 0.60 0.67 0.70 0. 80 
27. 12001 0. 32 0.27 0.33 0.60 
30 10301 0.30 0.09 .. 0.09 0.10 
OCT. 1968 
2 11001 0.19 0.19 0.19 0.20 
• 4 10451 0.32 0.22 0.16 0.20 
7 11301 0.09 0.25 1.26 0.60 
9 11301 0.37 0.17 0.19 0. 20 
14 12451 0.17 0.12 0.09 0. 20 
16 11301 0.09 0.09 0.06 o. 30 
18 09001 0.12 0.12 0.09 0.00 
21 09301 0.09 0.09 0.19 o. 30 
23 09001 0.17 0.19 0.16 0.20 
25 10451 0.09 0.09 0.16 0.20 
28 09301 0.09 0.09 0.13 0.30 
30 09001 0.09 0.12 0.16 0. 30 
NOV. 1968 
1 09301 0.09 0 .12 0.16 0.30 
4 09301 0.12 0.12 0.19 0.20 
8 11001 0.09 0.09 0.16 0.30 
11 1030L 0.09 0.12 0.16 0.20 
15 llOOL 0.10 0.10 0.10 0.20 
18 11001 0.10 0.10 0.20 0.20 
22 12301 0.10 0.10 0.20 0.30 
25 10001 0.10 0.10 0.20 0.20 
CEC. 1968 
4 1230L · 0.10 0.10 0.20 0. 30 I-
18 11001 0.10 0.10 0.20 0.10 I'\ u 
JjlJ~. 1969 
7 10001 0.10 0.10 0.10 0.20 
,, 
(Cont.) Table 23. Mean Seston Iron Concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
1969 
---------
Jtu\J. 
16 14001 0.10 0.10 0.10 0.10 
30 09001 0.10 0.10 0.20 0.10 
FEB. 1969 
6 12001 0.10 0.10 0.20 0.10 
13 13001 0.10 0.10 .. 0.20 0.20 
20 · 12001 0.10 0.10 0.20 0.30 
27 12001 0.10 0.10 0.20 0.30 
~'IA.~. 1969 
6 11001 0.10 0.20 0.20 0.30 
13 11001 0.10 0.20 0.20 0.30 
18 12001 0.10 0.20 0.20 0.30 
A?R. 1969 
11 11301 0.09 0.19 0.23 0.30 
15 13001 0.09 0.17 0.30 O.lJO 
18 11201 0.19 0.24 0.30 0.40 
24 12301 0.30 0.19 0.26 0.50 
29 14001 0.30 0.19 0.39 0.50 
MAV J.. 1969 
1 13001 0.30 0.19 0.33 0.40 
6 13001 0.30 0.25 0.39 0.50 
8 10001 o. 30 0.25 0.36 0.40 
13 1330L 0.30 0.19 0.39 0.40 
15 14001 0.30 0.19 0.43 0.30 
22 10001 ·0.30 0.25 0.36 0.30 
30 11001 0.24 0.21 0.45 0.60 
JUJE 1969 
6 10001 0.30 0.22 0.39 0.40 
10 lOOOL 0.22 0.22 0.36 0.50 
13 09301 0.30 0.22 0.30 o.4o 
... 
16 09301 0.14 0.30 0.36 0.70 I\ 0 
19 09301 0.30 0.32 0.56 0.60 
25 14151 0.30 0.37 0 .39 0.50 
(Cont.) Table 23. 
DATE TIME 
JULY 1969 
3 1430L 
8 1500L 
14 1500L 
19 2000L 
26 0945L 
AUG. 1969 
4 1700L 
, .. 0930L j__L 
19 lOOOL 
26 1030L 
Mean Seston Iron Concentration of the Open Water (Parts Per Million) . 
SURFACE 2.0 M 3.0 M 
0.30 0.42 0 . 43 
0.37 0 . 30 (). 39 
0 .39 0.35 0 .49 
0.39 0.30 0 . 36 
0 . 39 0.32 .. 0.39 
0.52 0.30 0. 43 
0.30 0.22 0 . 39 
0.32 0 . 32 0 . 36 
0.30 0.17 0.19 
5.0 M 
0. 30 
Cl .Go 
0 .90 
0. 50 
0.10 
a.so 
0 .60 
0 . LIO 
o.4o 
1-J 
I\) 
-J 
Table 24. Dissolved Iron Concentration of the Aerated Cylinder (Parts Per Million). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEP11 • 1968 
18 1045L 1.40 1.30 1.30 1. 40 
20 1515L 1.20 1.30 1.30 1. 30 
25 1045L 1.30 1.30 1.20 1. LIO 
27 1200L 1.10 1.10 1.30 1.40 
30 1030L 0.90 1.30 .. 1.20 1. L;Q 
OCT. 1968 
2 llOOL 1.30 1.20 1. 40 1. 40 
4 1045L 1.60 1.40 1.50 1. 60 
7 1130L 1.20 1. 30 l. ?.O 1.40 
9 1130L 1.10 1.30 1.40 1. 40 
14 1245L 1.00 1.10 1.20 i.1rn 
16 1130L 1.00 1.20 1. 30 1. 30 
18 0900L 1.30 1.20 1.30 1. 40 
21 0930L 1.10 1.30 1.30 1.40 
23 0900L 1.20 1.30 1.20 1. 40 
25 1045L 1.30 1.40 1. 30 1.50 
28 0930L 0.80 0.60 0.60 0.60 
30 0900L 1. 70 1.90 1.90 1. 80 
NOV. 1968 
1 0930L 0.60 0.60 0.50 0.50 
4 0930L 0.90 0.80 0.80 0.90 
8 llOOL 1. 40 1. 70 1.80 1. 40 
11 1030L 0.50 0.30 0.40 0. 30 
l ' ~J 11001 
18 11001 
22 12301 
25 lOOOL 
D::'.:C. 1968 
'· 12301 -- --- I-' Li ---- -- 1') 
18 llOOL -- -- -- --- co 
JAN. 1969 
7 10001 
. 
&~·t 
(Cont.) Table 24. Dissolved Iron Concentration of the Aerated Cylinder (Parts Per Million). 
D.ATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 1969 
- - ---- --- -- -- ----------- ---
16 14001 
30 09001 
FEB. 1969 
6 12001 
13 13001 .. 
20 12001 
27 12001 
I'1i\R. 1969 
6 11001 
13 11001 
18 12001 
APR. 1969 
11 11301 3.20 1. 70 1. 70 0.90 
15 13001 1.20 1.10 1.20 1.10 
18 11201 0.90 1.00 1.00 1.00 
24 12301 1.00 1.00 1.00 0.90 
29 14001 1.60 1.80 2.00 1. 70 
MAY 1969 
1 13001 2.60 2.80 2.10 2.10 
6 13001 2.30 2.40 2.60 2.50 
8 10001 2.20 2.40 2. 30 2.60 
13 13301 2.30 2.10 2.20 2.60 
15 14001 2 .10 2. l.jQ 2.30 2.20 
22 10001 2.30 2 .10 2.60 2.60 
30 11001 2.00 2.10 2.60 2.40 
JUNE 1969 
6 10001 2.60 2.10 2.60 2.80 
10 10001 2.20 2.60 2.80 2.40 
13 09301 2.10 2.60 2.10 2.80 I-I\ 
16 09301 2.10 2.40 2. 3CJ 2.50 \.C 
19 09301 2.80 2 .80 2.10 2.90 
25 14151 2.80 2.60 2.70 2.80 
(Cont.) Table 24. Dissolved Iron Concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 
JUT..JY 1969 
3 14301 2.70 2.60 2.90 
8 15001 2.80 2.70 2.60 
14 15001 2.70 2.60 2.80 
19 20001 2.60 2.30 3.10 
26 09451 2.40 2.20 .. 2.50 
AUG. 1969 
4 17001 2.00 2.00 1.90 
11 09301 1.90 1.60 1. 80 
19 lOOOL 1. 70 1.60 1.80 
26 10301 1.90 1.80 2.00 
-- = No data available. 
5.0 M 
3.00 
2. 90 
2 . 80 
2.110 
2.50 
2.30 
1. 90 
1. 90 
2.10 
...... 
w 
0 
Table 25. Seston Iron Concentration of the Aerated Cylinder (Parts Per Million). 
DJ\TE TIME SURFACE 2.0 M 3.0_ M 5.0 M 
1968 
-- -- -- -------------- - - -
SEPI' . 
18 10451 0.30 0.30 0.30 0.110 
20 15151 0.30 0. 30 0.30 o .Lio 
25 10451 0.30 0.30 0.30 0. )0 
27 12001 0.50 0.60 0 . '(0 o .Lio 
30 10301 o.4o 0.30 .. 0.'(0 0. '(0 
OCT. 1968 
2 11001 0.30 0.30 o. 30 0. 30 {I 10451 0.20 0.20 0. 20 0. 20 
7 11301 0 .10 0.10 0.10 0. 10 
9 11301 0.90 0.10 0.30 0. 20 
14 12451 0 .110 0.10 0.10 0. 20 
16 11301 0.10 0.10 0.10 0.10 
18 09001 0.10 0.10 0.10 0.10 
21 09301 0.10· 0.10 0.10 G.10 
23 09001 0.20 0.20 0.10 0. 20 
25 10451 0.10 0.10 0.10 0.20 
28 09301 0.10 0.10 0.10 0.30 
30 09001 0.10 0.10 0.20 0.20 
HOV. 1968 
1 09301 0.10 0.10 0.20 0.30 
4 09301 0.10 0.10 0.20 0.20 
8 11001 0.10 0.10 0.10 o. 30 
11 10301 0.10 0.10 0.20 0.30 
15 llOOL 
18 11001., 
22 12301 
25 10001 
DEC. 1968 
4 12301 --- -- --- ---- 1-J 
18 11001 w -- -- --- -- I-' 
JAN.· 1969 
7 10001 
(Cont.) Table 25. Seston Iron Concentration of the Aerated Cylinder (Parts Per Million). 
DA'YS TIME SURFACE 2.0 M 3.0 M 5.0 M 
JN~ . 1969 
16 14001 
30 09001 
I;EB . 1969 
6 12001 
13 12001 -- ---- .. 
20 12001 
27 12001 
r'iAR. 1969 
6 11001 
13 11001 
18 12001 
fl.PR . 1969 
ll 11301 0.10 0.30 0.30 0. 20 
15 13001 0.10 0.30 0 .30 0.40 
18 11201 0.20 0.20 0.30 0.40 
24 12301 0.30 0.20 0.30 0 , LIO 
29 14001 0.30 0.20 0. 30 0. 50 
1-'iAY 1969 
, 13001 0.30 0.20 o. 30 0. l~ O .J.. 
r 13001 0.30 0.30 0.30 0.40 0 
8 10001 0.20 0. 30 0.30 0.40 
13 13301 0.30 0.20 0 .30 0. 1.1 0 
15 140GL 0.30 0.20 0 . 30 0 . 30 
22 10001 0 .30 0.20 0.110 0. 30 
30 11001 0.30 0.20 0.10 0. 30 
JUNE 1969 
6 10001 0.30 0.20 0.10 0. 30 
10 10001 0 .30 0.20 0.10 0.20 
13 09~L 0 .30 0 .20 0 .10 0.30 ....... w 
16 093CL. 0. 30 C.20 0.10 0.40 I\) 
19 09301 0.30 0.20 0. LIO 0.60 
25 14151 0 .30 0.20 0.40 0.30 
(Cont.) Table 25. Seston Iron Concentration of the Aerated Cylinder (Parts Per Million). 
DA'IE TIME SUP.FACE 2.0 M 3.0 M 5.0 M 
J ULY 1959 ______ - --- --- --- -
3 1430L 0.30 0.20 0.40 0.30 
8 1500L 0.40 0.30 0.20 0.10 
14 1500L 0.40 0.40 0.30 O.'-W 
19 2000L 0.40 0.30 0.40 0.40 
26 0945L 0.40 0.30 .. 0.30 0. 40 
AUG. 1969 
4 1700L 0.30 0.40 0.40 0.30 
.-11 0930L 0.30 0.20 0.10 0.40 
19 lOOOL 0.30 0.10 0.40 0. 30 
26 1030L 0.30 0.20 0.10 0.30 
t; 
I.A> 
-- = No data available. 
Table 26. Mean Dissolved Potassium Concentration of the Open Water (Parts Per Million). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEPT. 1968 
- ---- -- -- -- - - ----
18 1045L 4.40 4.02 4.56 6.10 
20 1515L 4.87 5.17 5.23 6.20 
25 1045L 4.52 4.67 5.56 6.00 
27 1200L 4.85 4.57 4.96 5.20 
30 1030L 3.02 3.15 .. 3.09 3.70 
OCT. 1968 
" llOOL 3.19 3.22 3.16 3.50 .::: 
· 4 1045L 3.25 3.22 2.95 3.00 
7 1130L 3.17 3.30 3.40 3.50 
9 1130L 3.25 3.42 3.56 3.70 
14 1245L 3.44 3.67 3.90 4.00 
16 1130L 3.29 3.69 3.69 3.60 
18 0900L 3.2LI 3.67 3.63 3,50 
21 0930L 3.14 3.47 3,53 3.40 
23 0900L 2.92 2.99 2.90 3.10 
25 1045L 2.97 2.92 2.93 3. 80 
28 0930L 3.76 4.55 4.96 4.00 
30 0900L 4.52 4.10 3.86 3.90 
NOV. 1968 
1 0930L 3.34 3.09 3.19 3.00 
4 09301 3.22 3.12 3.33 3.10 
8 llOOL 2.45 3.12 3.40 1.80 
11 10301 2.97 2.84 2.86 3.00 
15 llOOL 5.30 3.70 3,30 4.80 
18 11001 3.20 2.40 2.50 2.60 
22 12301 3.30 2.70 3. 30 2. 80 
25 10001 4.40 2.90 2.60 3.00 
IEC. 1968 
4 1230L 2.50 3.40 2.50 3.40 ...... 
18 11001 9.70 8.70 8.70 6.20 w 
.I:=' 
JAIL 1969 
7 lOOOL 2.20 2.20 2.30 2.10 
..,.. - -~ .. ---
(Cont.) Table 26. Mean Dissolved Potassium Concentration of the Open Water (Parts Per Millien). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 1969 
16 14001 4.30 2.48 2.10 2.20 
30 09001 3.40 2.70 2.70 2.20 
FEB. 1969 
6 12001 3.50 2 .80 2.70 2.20 
13 13001 2.10 1.70 .. 1. 70 2.30 
20 . 12001 2.30 3.90 2.80 2.50 
27 12001 2.70 4.90 2.40 3. 30 
r;IJl..R. 1969 
6 11001 2.20 2.10 1.80 2.90 
13 11001 2.20 2.40 2.40 2.90 
18 12001 2.80 2 .80 2.00 2.70 
P.PR. 1969 
11 11301 3.20 1.44 1.36 2.60 
15 13001 1.97 1. 79 1. 79 2.70 
18 11201 2.00 2.10 1.86 2.70 
2i.! 12301 1.89 1.99 2.00 2.50 
29 1400L 2.65 2.87 3.23 3.40 
Vi.1\.Y 1969 
1 13001 2.52 2.62 2.96 2.60 
6 13001 2.59 2.30 2.46 2.80 
8 10001 2.22 2.55 2.59 2.90 
13 1330L 2.19 2.54 2.73 2.90 
15 14001 2.37 2.57 2.86 3.00 
22 lOOOL 2.42 2.59 2.63 2. 80 
30 11001 2.59 2.55 2.66 2.80 
JU?~ 1969 
6 10001 2.77 2.69 3.03 3.20 
10 lOOOL 2 .89 2.84 3.03 3.60 
13 0930L 2.62 2.74 2.90 3. 00 I-
16 0930L 2.55 2.69 2.76 3.00 v : \J' 
19 09301 2.59 2.82 2.93 2.90 
25 1415L 2.77 2.95 2.79 . 3.00 
(Cont.) Table 26. Mean Dissolved Potassium Concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JULY 1969 
3 14301 2.77 2.72 2.83 3.00 
8 15001 2.67 2.65 2.86 3.00 
14 15001 2.77 2.70 2.79 2.90 
19 20001 2.80 2.94 3.03 3.10 
26 09451 3.20 3.02 .. 3.16 3.60 
AUG. 1969 
4 17001 3.37 3.42 3.43 3.70 
11 09301 3.59 3.75 3.86 Lj .00 
19 10001 4.00 4.12 3.90 4.10 
26 10301 3.69 3.72 3.90 4.00 
... 
~ 
Table 27. ~ean Seston Potassium Concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEPI'. 19 
18 1045L 0.17 0.19 0.23 0.30 
20 1515L 0.15 0.19 0.23 0. 30 
25 1045L 0.19 0.19 0.13 0.10 
27 1200L 0.17 0.19 0.09 0.20 
30 1030L 0.19 0.19 .. 0.19 0.10 
OCT. 1968 
2 llOOL 0.09 0.09 0.09 0.10 
' 4 1045L 0.09 0.09 0.09 0.10 
7 1130L 0.09 0.09 0.09 0.10 
9 1130L 0.07 0.07 0.09 0.10 
14 1245L 0.09 0.10 0.09 0.10 
16 1130L 0.12 0.09 0.03 0.00 
18 0900L 0.09 0.05 0.00 0.00 
21 0930L 0.12 0.07 0.09 0.10 
23 0900L 0.12 0.12 0.09 0.20 
25 1045L 0.12 0.12 0.19 0.20 
28 0930L 0.17 0.19 0.13 0.20 
30 0900L 0.15 0.12 0.19 0.20 
NOV. 1968 
l 0930L 0.15 0.09 0.16 0.20 
4 09301 0.15 0 .15 0.23 0.10 
8 llOOL 0.09 0.15 0.19 0.30 
11 1030L 0.12 0.17 0.19 0.30 
~~ 11001 ·0.10 0.10 0.20 0.30 
.1.'.) 
18 11001 0.10 0.10 0.30 0.30 
22 12301 0.10 0.10 0.20 0.30 
25 10001 0.20 0.10 0.20 0.30 
DEC. 1968 
4 1230L 0.10 0.10 0.30 0.30 I-
18 11001 0.10 0.10 0.20 0.20 v. 
-J ftl~. 1969 
7 lOOOL 0.10 0.10 0.20 0.20 
(Cont.) Table 27. Mean Seston Potassium Concentration of the Open Water (Parts Per V~llior.). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 1969 
16 1400L 0.10 0.10 0.20 0.20 
30 0900L 0.10 0.10 0.20 0. 30 
F"t.B. 1969 
6 1200L 0.10 0.10 0.20 0. 30 
13 1300L 0.10 0.10 .. 0.20 o. 30 
20 1200L 0.10 0.10 0.20 o. 30 
27 1200L 0.10 0.10 0.20 0. 20 
'MAR. 1969 
6 llOOL 0.10 0.10 0.20 0.30 
13 llOOL 0.10 C.20 0.20 0.30 
18 1200L 0.10 0.20 0.20 0.20 
APR. 1969 
11 1130L 0.09 0.25 0.23 0.40 
15 1300L 0.09 0.22 0.26 0.40 
18 1120L 0.09 0.22 0.30 0. 40 
24 1230L 0.19 0.22 0.30 0.50 
29 1400L 0.19 0.22 0.30 0.40 
I·U\Y 1969 
1 1300L 0.19 0.25 0. 36 0.50 ..... 
6 1300L 0.19 0.27 0.33 0.50 
8 10001 0.19 0.19 0.33 o.4o 
13 1330L 0.27 0.25 0.33 0.40 
15 14001 0.19 0.24 0.36 0.30 
22 10001 0.19 0.30 0.30 0.50 
30 11001 0.19 0.29 0.35 0.40 
JUIB 1969 
6 lOOOL 0.17 0.30 0.23 0.40 
10 10001 0.19 0.09 0.30 0.40 
13 09301 0.19 0. 17 0.30 0.50 
16 09301 0.19 0.16 0.19 0.40 
19 09301 0.19 0.22 0.33 0.40 
25 14151 0.19 0.15 0.33 0. 30 
(Cont.) Table 27. 
DATE TIME 
JlJLY 1969 
3 1430L 
8 1500L 
14 1500L 
19 2000L 
26 0945L 
AUG. 1969 
4 17001 
11 09301 
19 lOOOL 
26 10301 
Mean Seston Potassitml Concentration of the Open Water (Parts Per IVl.illion). 
SURFACE 2.0 M 3.0 M 5.0 M 
0.19 0.15 0.33 0.40 
0.19 0.09 0.30 0.40 
0.19 0.17 0.23 0.40 
0.19 0.30 0.23 0.40 
0.19 0.32 .. 0.33 0.10 
0.27 0.27 0.33 0.40 
0.30 0.29 0.30 0.60 
0.39 0.39 0.39 0.60 
0.30 0.25 0.36 0.50 
I-' 
w 
•.o 
Table 28. · Dissolved Potassit.ml Concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5. 0 M 
SEP'l'. 19 8 
18 1045L 3.70 4.10 6.10 5 .10 
20 1515L 5.10 5.10 4 . 80 5 .60 
25 1045L 5.10 5.20 6 .00 4.90 
27 1200L 5.30 4.40 4.40 4, ltO 
30 1030L 3.20 2.00 .. 2 .80 3.20 
OCT. 1968 
2 llOOL 3.00 3.40 3.20 3.50 
4 1045L 3.40 3.30 3.50 3. 40 
7 1130L 3.10 3.00 3.20 3.50 
9 1130L 3.70 3.10 3.30 3.50 
14 1245L 3.20 3.20 3. 30 3.60 
16 1130L 3.10 3.10 3.40 3. 50 
18 0900L 3.10 3.30 3.50 3.60 
21 0930L 3.60, 1.30 3.00 3.20 
23 0900L 3.10 2.90 3.20 3. 10 
25 1045L 3.10 3.10 3.10 3.10 
28 0930L 5.50 4.70 3. 80 3.60 
30 0900L 4.40 4.10 5.30 5.10 
NOV. 1968 
1 0930L 3.60 3.30 3.00 3.20 
4 09 30L 3.10 3,70 3.30 3.60 
8 llOOL 2.90 2.30 2. 40 2. 50 
11 1030L 2.90 2.90 3.70 3.00 
15 llOOL 
13 llOOL 
22 1230L 
25 lOOOL 
DEC . 1968 
4 1230L - -- -- -- ...... 
18 llOOL .::: - --- --- - 0 
JAN. 1969 
7 lOOOL 
(Cont.) Table 28. Dissolved Potassit.Un Concentration of the Aerated Cylinder (Parts Per Million). 
I)A'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
J lu"J . 1969 
16 14001 
30 09001 
FEB. 1969 
6 12001 
13 13001 --- .. 
20 12001 
27 12001 
TvLAR. 1969 
6 11001 
13 11001 
18 12001 
APR. 1969 
11 11301 3.60 1.90 1.80 1.40 
15 13001 1.80 1.80 2.00 1.80 
18 11201 2.20 1.90 1.80 1.80 
2~ 12301 2.10 1.60 1.60 l.80 
29 14001 2.80 2.60 2.20 2.70 
fflAY 1969 
1 13001 2.50 2.60 2.60 2.20 
6 1300L 2.60 2.60 2.70 2.30 
8 10001 2.60 2.80 2.90 3.00 
13 13301 2.10 2.60 2.80 2.60 
15 14001 2.20 2.?0 2.60 2.60 
22 10001 2.10 2.40 2.50 2.60 
30 11001 2.60 2.10 2.40 2.50 
J l;'NE 1969 
6 10001 2.40 2.80 2.90 3.00 
10 10001 2.60 2.80 3.10 3.00 
13 09301 2.60 2.80 2.90 3.00 I-
16 09301 2.60 2.80 2.60 2.50 .i: I-
19 09301 2.60 2.80 2.90 3.00 
25 14151 2.80 2.60 2.80 2.90 
(.Cont.) Table 28. Dissolved Potassium Concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JULY 1969 
3 1430L 2.80 2.60 2.80 3.00 
8 1500L 2.70 2.60 2.70 2 .so 
14 1500L 2.60 2.50 2.60 2.60 
19 2000L 2.80 2.70 2.60 2.90 
26 0945L 2.90 3.00 .. 3.10 3.20 
AUG. 1969 
4 1700L 3.00 3.10 3.40 3.50 
11 .. 0930L 3.10 3.40 3.30 3. 50 
19 lOOOL 3.60 3.90 4.00 3.90 
26 1030L 2.90 3.00 3.60 4.00 
-- = No data available. 
I-' 
.l: 
I\) 
Table 29. Seston Potassium Concentration of the Aerated Cylinder (Parts . Per Million). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEPr. 1968 
18 1045L 0.20 0.20 0.10 0. 30 
20 1515L 0.20 0.20 0.20 0.30 
25 1045L 0.20 0.20 0.10 0.20 
27 1200L 0.20 0.30 0.20 0.20 
30 1030L 0.20 0.30 0.20 0.10 
OCT. 1968 .. 
2 llOOL 0.10 0.10 0.10 0.10 
.4 10451 0.10 0.10 0.10 0.00 
7 11301 0.10 0.10 0.10 0.10 
9 11301 0.10 0.10 0.10 0.10 
14 12451 0.10 0.10 0.10 0.10 
16 11301 0.20 0.10 0.30 0.30 
18 09001 0.10 0.10 0.10 0.10 
21 09301 0.20 0.10 0.10 0.10 
23 09001 0.10 0.10 0.20 0.10 
25 10451 0.10 0.10 0.10 0.20 
28 09301 0.20 0.10 0.10 0.10 
30 09001 0.10 0.10 0.20 0.20 
NOV. 1968 
1 09301 0.20 0.10 0.20 0.20 
4 09301 0.10 0.10 0.20 0.20 
8 11001 0.10 0.20 0.20 0.20 
11 10301 0.20 0.10 0.20 0.30 
15 11001 --
18 llOOL 
22 1230L 
25 10001 
IEC. 1968 
" 12301 ----"'I I-' 
13 11001 -- -- --- -- .c: IJJ 
JAN. 1969 
7 10001 
(Cont.) Table 29. Seston Potassitml Concentration of the Aerated Cylinder (Parts Per Million). 
DA'IB TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 1969 · 
16 1400L 
30 0900L 
FEB. 1969 
6 1200L 
13 1300L 
.. 
20 1200L 
~7 1200L 
MAR. 1969 
6 11001 
13 llOOL 
18 1200L 
APH. 1969 
11 11301 0.10 0.20 0.20 0.1-i O 
15 13001 0.10 0.20 0.20 0.30 
18 1120L 0.10 0.20 0.30 0.30 
24 12301 0.20 0-.20 0.30 0;30 
29 14001 0.20 0.20 0.30 0.30 
f,,,Jl..Y 1969 
l 13001 0.20 0.20 0. 30 0 .110 
6 13001 0.20 0.20 0 .30 0. 50 
8 10001 0.20 0.10 0.20 0.30 
13 13301 0.20 0.20 0.10 0.3~ 
15 14001 0.20 0.10 0.20 0.30 
22 lOOOL 0.20 0.30 0.20 0.40 
30 11001 0.20 0.30 0 . LIO 0.30 
Jl.J1'JE 1969 
6 10001 0.10 0.20 0.30 o. 30 
10 10001 0.20 0.10 0.30 o.4o 
13 0930L 0.20 0. 10 0.30 0. llO 
I-" 
.e 
16 09301 0.20 0.10 0 .30 0.40 .:: 
19 09301 0.20 o.4o 0.30 0.40 
25 1415L 0.20 0.10 0.30 . 0.30 
(Cont.) Table 29. Seston Potassium Concentration of the Aerated Cylinder (Parts Per Mlllion). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JULY 19 9 
3 1430L 0.20 0.10 0.30 0 .LIO 
8 1500L 0.20 0.10 0.30 0.40 
14 1500L 0.20 0.10 0.30 0.30 
19 2000L 0.20 0.30 0.10 0.30 
26 0945L 0.20 0.30 .. 0.30 0.40 
AUG. 1969 
,4 1700L 0.30 0.20 0.10 0.30 
11 0930L 0.30 0.20 0.40 0.30 
19 10001 o.4o 0.30 0.20 0.10 
26 10301 0.30 0.20 o.4o 0.50 
-- = No data available. 
...,, 
.I:: 
\J1 
~;:;. 
Table 30. !Vean Dissolved Magnesitun Concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEPT. 1968 
18 10451 43.75 46.65 59.46 80.00 
20 15151 37.12 42.84 50.83 60.10 
25 10451 47.42 48.74 53.66 80.20 
27 12001 45.00 50.62 32.50 5?..SO 
30 10301 54. 3'7 51.87 .. 58.33 4'(. 50 
OGI'. 1968 
2 11001 65.62 67.50 65.00 72.50 
. 4 101151 37.15 LIO .90 47.85 57.00 
7 11301 38.45 41.19 49.16 62.20 
9 1130L 39.02 42.12 48.99 61.20 
14 12451 36.65 40.09 44.53 51.60 
16 11301 36.72 41.15 4LI. 90 52.10 
18 09001 37.42 41.19 44.53 50.30 
21 09301 37.00 40.37 39. 43 43.20 
23 09001 35.67 35.47 45.09 36.90 
25 1045L 35.67 35.37 35.56 36.60 
28 09301 20.00 20.00 20.83 20.00 
30 09001 20.00 19.16 20.00 20.00 
:No\r. 1968 
' 09301 38.75 38.75 39.16 LIQ .00 _._ 
4 0930:::.. 1.J0.00 38.75 38.33 40.00 
8 11001 36.29 36.94 46.09 18.20 
ll 10301 31.42 31.24 38.06 41.70 
15 llOOL 52.50 50.00 50.00 50.00 
l 8 11001 40.50 40.50 41.00 41.00 
22 12301 1~0.60 40.~0 40.80 40.80 
25 lOOOL 31.20 30.20 40.00 40.60 
DEC. 1968 
4 12301 31.20 31.20 40.90 41.20 ~ 
18 11001 30.90 30.80 41.20 41.00 J.: 0 
JAN. 1969 
7 lOOOL 31 2'""' 30.00 41.10 40.90 . '..) 
(Cont .. ) Tab le 30 . Mean Dissolved Magnesium Concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
J AN . 1969 
16 1400L 42.00 42.30 42.20 41.20 
30 0900L 41.20 41.20 40.90 41.20 
FEB. 1969 
6 1200L 41.40 41.20 41.20 41. 40 
13 1300L 40.90 40.90 .. Lil. 70 41.10 
20 1200L 40.60 40.70 40 .LIO 41.00 
27 1200L 39.40 39.60 39.90 40.00 
MAR . 1969 
6 llOOL 38.80 38.70 38.90 39.00 
13 llOOL 37.10 37.70 38.00 38.40 
18 1200L 35.60 35.50 35.60 35. 80 
JI.PR. 1969 
11 1130L 35.34 34.62 33.46 36.10 
15 1300L 31.20 30.72 37.06 44.50 
18 1120L 32.50 32.50 31.66 32.50 
211 1230L 31.87 31.87 30.00 40.00 
29 1400L 33.12 36.87 33.33 52.50 
MAY 1969 
l 1300L 23.12 21.87 22.50 22.50 
6 1300L 38.47 26.12 22.63 21.40 
8 lOOOL 27.37 25.64 27.46 32.10 
13 1330L 23.92 24.04 28.l.;9 31.20 
15 14001 26.50 27.32 29.56 32.10 
22 lOOOL . 25.92 28.29 29.63 31.30 
30 llOOL 20.82 25.75 31.09 36.80 
J UNE 1969 
6 lOOOL 32.67 35.84 33.20 37.10 
10 lOOOL 32.20 33.42 36 .16 39.60 
13 09301 33.77 35.87 38.59 42.10 ....., 
16 0930L 35.32 37.40 37.56 41.20 -l:: -.: 
19 0930L 34.84 40.62 43.49 46.10 
25 1415L 37.25 40.02 44.66 46.00 
~· 
(Cont.) Table 30. Mean Dissolved Magnesium Concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
-JULY 19 9 
3 14301 39.57 42.57 IJ8.23 49.00 
8 15001 36.30 39.87 112.59 4 3. ~~o 
111 15001 38.07 39.57 111.80 113.?o 
19 20001 31.79 35 .110 36.3G 3B.Go 
26 09451 39.72 . lll. 09 .. 112.s9 39 .00 
AUG. 1969 
lJ 17001 41.09 43.89 46.110 J1G.80 
·11 09301 41.50 42 .112 42.59 52.Go 
19 10001 40.37 1~2 .69 411.83 111). Go 
2G 10301 40 • 8r( 39.1.111 50.09 J1G.90 
Table 31. M=an Seston Magnesium Concentration of the Open Water (Parts Per Million). 
DA'.IB Til-E SURFACE 2.0 M 3.0 M 5.0 M 
SEP!'. 1968 
18 10451 0.09 0.14 0.09 0.10 
20 15151 0.09 0.09 0.09 0.50 
25 10451 0.09 0.19 0.30 0.10 
27 12001 0.24 0 .09 0.09 0.70 
30 10301 0.22 0 .15 .. 0.09 0.10 
ocr. 1968 
2 11001 0.09 0.09 0.09 0.10 
·4 10451 0.20 0.09 0.13 0.10 
7 11301 0.09 0.09 0.26 0.60 
9 11301 0.30 0.30 0.30 0.30 
14 12451 0.30 0.17 0.19 0.30 
16 11301 0.32 0.30 0.26 0.30 
18 09001 o.44 0.47 0.36 0.30 
21 09301 0.27 0.27 0.30 0.30 
23 09001 0.30 0.30 0.30 0.50 
25 10451 0.15 0 .12 0.09 0.10 
28 09301 0.37 0 .19 0.39 0.20 
30 09001 0 . 24 0.19 0.43 0. 20 
NOV. 1968 
1 09301 0.24 0.19 0.26 0.20 
4 09301 0.25 0.25 0.33 0.30 
8 11001 0.24 0.19 0.39 0.20 
11 10301 0.24 0.19 0.23 0.20 
15 11001 ·0.20 0.20 0.20 0. 30 
18 11001 0.20 0.20 0.30 o. 30 
22 12301 0.20 0.20 0.30 o. 30 
25 lOOOL 0.20 0.20 0.20 0.30 
rnc. 1968 
4 12301 0.20 0.20 0.30 0.20 ..... 
18 11001 0.20 0.20 0.30 · 0.30 ..f::' \0 
JAN . 1969 
7 10001 0.20 0.20 0.20 0 .. 30 
(Cont.) Table 31. Mean Seston Magnesium Concentration of the Open Water (Parts Per Million). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
1969 
- · -----· - --- --------
JAN. 
16 1400L 0.20 0.20 0.20 0.30 
30 0900L 0.20 0.20 0.20 0.30 
FEB. 1969 
6 1200L 0.20 0.20 0.30 0.30 
13 1300L 0.20 0.20 .. 0.30 0.30 
20 -1200L 0.30 0.20 0.30 0.30 
27 1200L 0.20 0.20 0.30 0.30 
rr.iAR. 1969 
6 llOOL 0.20 0.20 0.30 0.30 
13 llOOL 0.20 0.20 0.30 0.30 
18 1200L 0.20 0.20 0.30 0.20 
APR. 1969 
11 1130L 0.19 0.27 0.30 0, llQ 
15 1300L 0.19 0.25 0.36 0.40 
18 1120L 0.19 0.30 0.30 0.50 
24 1230L 0.19 0.30 0.30 0.40 
29 1400L 0.19 0.30 0.50 0.50 
ViAY 1969 
1 1300L 0.19 0.30 0. 39 0.50 
6 13001 0.27 0.30 0.39 0.50 
8 lOOOL 0.22 0.27 0.33 0.50 
13 13301 0.27 0.22 0.43 0.30 
15 1400L 0.30 0.22 0.19 0.40 
22 lOOOL 0.27 0.19 0.30 0.40 
30 llOOL 0.30 0.19 0.40 0.50 
JU::E 1969 
6 10001 0.22 0.19 0.33 0.40 
10 lOOOL 0.27 0.19 0.33 0.60 
13 0930L 0.17 0.12 0.33 0.70 ._. 
16 09301 0.19 0.33 0.26 0.80 \.11 0 
19 0930L 0 .19 0.60 0.33 0.90 
25 1415L 0.19 0.37 0.53 o. 30 
DATE 
JULY 
3 
8 
14 
19 
26 
AUG. 
4 
·11 
19 
26 
(Cont.) Table 31. M=an Seston Magnesitun Concentration of the Open Water (Parts Per Million). 
TIME SURFACE 2.0 M 3.0 M 5.0 M 
19 9 
1430L 0.24 0.15 0.33 0.40 
1500L 0.25 0.39 0.53 0.60 
1500L 0.30 0.32 0.46 0.70 
2000L 0.19 0.30 0.43 0.60 
0945L 0.27 0.32 .. 0.33 0.30 
1969 
1700L 0.52 0.37 0.43 0.20 
0930L 0.35 0.30 0.53 0.60 
lOOOL 0.30 0.42 0.49 0.60 
1030L 0.30 0.17 0.36 0.30 
... 
\J 
... 
Table 32. Dissoived Magnesium Concent r ation of the Aerated Cyli nder (Parts Per Million). 
DJ\.T~ TIME SURFACE 2 .0 M 3.0 M 5 .0 M 
1968 
- - --- ----- -------
SEYl' . 
18 1045L 35.10 40. 00 40.00 50 . 50 
20 1515L 45 .20 51 .20 48 . 20 50 . 30 
25 l OLl 5L 40. 20 46.20 48.60 59. 80 
27 1200L i7 .5c 45.00 42 . ~~J 50 .00 
30 1030L 37 ,50 45.00 .. 50.00 55 .00 
OC'I'. 1968 
2 l l OOL 55. 00 62.50 62 .50 70.00 
·4 1045L 35 .00 37 .50 45 .00 47 .50 
7 1130L 35 .00 36 .00 4',7 .00 L17 . 00 
9 1130L 35.60 37 .10 L16 . 10 4'( . 10 
14 1245L 35.30 34 .20 1-11 . 10 lll.J . 10 
16 1130L 35 .60 3'-1 .20 41.00 113 .10 
18 0900L 36 .70 35 .10 LIO . 10 42 . 30 
21 09 30L 36 . 30 37. 40 34.60 35,70 
23 0900L 35 .20 34 .90 34.70 35.20 
25 1045L 36 .20 36 .10 35 .90 35 .70 
23 09301 22.50 30 .oc 2J .OO 20 .00 
30 09001 20 .00 20.00 22 .50 25.00 
NOV . 1968 
l 09 301 35 .00 37 .50 40 .00 37. 50 
4 09301 37. 50 37 .50 40 .00 40.00 
8 11001 36.60 35 .60 35 .60 36 .00 
11 10301 30 .80 31.30 31 . 8J 31 .20 
le:; 
_, 11001 
18 11001 
22 12301 
25 10001 
D::0 LV• 1968 
" 1230:i:.i -- --- --- --- I-... v 
18 l l OOL -- --- --- ---- r\. 
JAi\J . 1969 
7 lOOOL 
· (Cont . ) Tab le 32 . Dissolved Magnesium Concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 19 9 
16 1400L ----- ----- ----- -----
30 0900L ---- ----- ----- ----
FEB. 1969 
6 1200L ----- ---- ---- -----
13 1300L ---- ---- .. ----- -----
20 1200L ----- ---- -----
27 1200L --- ---- ----- -----
~Jffi . 1969 
6 llOOL ---- ---- ____ ._  ----
13 llOOL --- --- ----- ----
18 1200L --- ---- -----
APR. 1969 
11 1130L 31.70 31.40 31.10 30.90 
15 1300L 31.50 31.80 41. 80 41.90 
18 1120L 32.50 32.50 32 .50 32.50 
24 1230L 27.50 27.50 27.50 35.00 
29 1400L 45.00 40.00 35.00 42. 50 
l'J...' Y 1969 
1 1300L 30.00 30.00 22.50 15.00 ... 
6 1300L 28.00 28.60 22 . 30 20.60 
8 lOOOL 28.80 26.00 24.30 25.10 
13 1330L 26.10 28.40 29. 40 30.40 
15 1400L 26 .10 28.10 29 .30 30.10 
22 lOOOL 26 .10 28.10 30.10 29 .10 
30 l lOOL 31.20 29.10 26 .30 28 .60 
31.;'NE 1969 
6 lOOOL 31.60 32.60 33.40 38.10 
10 lOOOL 31.00 32.00 31 .30 32.00 
13 0930L 31.20 36 . 80 34 .10 32.00 f.-1 U1 
16 0930L 36 .20 38. 20 39 .10 41.20 w 
19 0930L 41 .20 39 .50 3s . ao 46.20 
25 1415L 36.00 38.00 39 . 0 39.00 
(Cont.) Table 32. Dissolved Magnesium Concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
---~~· .~-----
JlJLY 1969 
3 14301 37.00 38.00 41.00 43 .00 
8 15001 36.00 35.00 40 .10 111. 20 
14 15001 36.00 Lll. 10 43.60 38.60 
19 20001 36.10 38 .20 39 .10 32 . LJO 
26 09451 41 .20 36 . 80 .. 39.10 LIO .00 
AUG . 1969 
4 17001 40. 20 4: .20 43 .10 41~ . 20 
·11 09301 36. 80 41.00 37.00 39.00 
19 lOOOL 41.60 43.00 L;4. 80 52 .60 
25 10301 46.80 40.40 41. 30 44.60 
-- = No dat a available. 
I-' 
V'1 
.r= 
Table 33. Seston Magnesium Concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M ____5.0 M 
SEPr. 1968 
18 1045L 0.10 0.10 0.10 0.10 
20 1515L 0.10 0.10 0.10 0.10 
25 1045L 0.10 0.10 0.10 0.10 
27 1200L 0.10 0.30 0.70 0.10 
30 1030L 0.30 0.20 .. 0.50 0.10 
OCT. 1968 
2 llOOL 0.10 0.10 0.10 0. 10 
4 1045L 0.10 0.10 0.10 0.10 
7 1130L 0.10 0.10 0.10 0.10 
9 1130L 0. 30 0.30 0.30 0.30 
14 1245L 0.30 0.20 0.10 0.20 
16 1130L 1.00 0.30 1.10 0.60 
18 0900L 0.50 0.70 0.50 0.50 
21 0930L 0.30 0.50 0.30 0.30 
23 0900L 0.60 0.60 1.20 0.30 
25 1045L 0.20 0.50 0.20 0.20 
28 0930L 0.20 0.60 0.20 0.20 
30 0900L 0.20 0.30 0.20 0.30 
NOV. 1968 
l 0930L 0.20 0.50 0.20 0.20 
4 0930L 0.20 0.50 0.20 0.30 
8 llOOL 0.20 0.60 0.20 0.20 
11 1030L 0.10 0.20 0.30 0.40 
15 llOOL --
18 llOOL 
22 1230L 
25 lOOOL 
DEC. 1968 
4 1230L -- -- -- -- ..... 
18 llOOL -- -- -- \.J1 - \.J1 
JPl~. 1969 
7 lOOOL 
(Cont.) Table 33. Seston Magnesium Concentration of the Aerated Cylinder (Parts Per Million). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JA"J . 1969 
- --- - --- --- ------- ------------ -
16 14001 
30 09001 
FEB . . 1969 
6 12001 
13 13001 ---- ---- .. 
20 12001 
27 12001 
MAR. 1969 
6 11001 
13 11001 
18 12001 
APR . 1969 
11 11301 0.20 0.20 0.30 0.40 
15 13001 0.20 0.20 0.30 0.40 
18 11201 0.20 0.20 0.30 0.30 
24 12301 0.20 0.20 0.30 0.30 
29 14001 0.20 0.20 0 . 30 0. 50 
?iAY 1969 
.l. 13001 0.20 0.20 0.30 0. 40 
6 13001 0.30 0.20 0. 30 0.40 
8 10001 0.20 0.10 0. 30 0.20 
13 13301 0.20 0.30 0.20 0.10 
15 14001 0.20 0.10 0.30 0.40 
22 10001 0.20 0.10 0 . 30 0.20 
30 llOOL 0.20 0.10 0 . 30 0.30 
J lJ}f.C: 1969 
,. 10001 0.20 0 .10 0.30 0.30 b 
10 l OOOL 0 .20 0.10 0 .20 0.30 
13 09301 0 .20 0 .10 0 .20 0.30 I-' 
16 09301 0 .20 0 .10 0 . 30 0.40 V1 
°' 
19 09301 0.20 0.30 0.10 0.40 
25 14151 0.20 0.30 0.40 0.30 
(Cont.) Table 33. Seston !JJag;Lesium Concentration of the Aerated Cylinder (Parts Per Million). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JULY 1969 
---- ------
3 1430L 0.2·0 0.10 0. 30 0.40 
8 1500L 0.20 0.10 0.30 0.40 
14 1500L 0.30 0.20 0.30 0. 40 
19 2000L 0.20 0.30 0.40 0.30 
26 0945L 0.20 0.30 0.40 0.30 
AUG. 1969 .. 
4 . 1700L 0.20 0.30 0.40 0.30 
11 0930L 0.40 0.30 0.20 0. 40 
19 lOOOL 0.30 0.40 0.50 0.40 
26 1030L 0.30 0.20 0. 10 0.10 
-- = No data available. 
...... 
\Jl 
-: 
Table 34. Mean Dissolved Manganese Concentration of the Open Water (Parts Per Million). 
DA'I'E TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEP'l'. 1968 
18 1045L 0.27 0.45 0.63 1.10 
20 1515L 0.17 0.22 0.39 0.80 
25 1045L 0 .1.10 0. 4Lt 0.56 0. 80 
27 1200L 0.57 0.34 1. 79 1. oO 
30 1030L 0.70 0.62 .. 1.13 2.00 
OCT. 1968 
2 llOOL 0.77 0.60 0.70 2.60 
' 4 1045L 1.25 1.57 1. 25 J..05 
7 1130L 0.95 0.89 0.83 1.00 
9 1130L 0.97 0.97 0.93 1.10 
14 1245L 0.89 0.85 0.69 1.10 
16 1130L 1.07 1.17 1.36 1.40 
18 0900L 0.89 0.97 1.03 1.20 
21 0930L 0.02 0.17 0.36 0.60 
23 0900L 0.87 0.65 0. 69 3.20 
25 10l15L 0.02 0.07 0.09 2. 80 
28 0930L 0.39 0.32 0.33 0 .LIQ 
30 0900L 0.37 0.43 0.33 0.30 
HOV. 1968 
1 0930L 0.24 0.22 0.33 0.20 
Lt 0930L 0.24 0.22 0.23 0. 30 
8 llOOL 0.50 0.55 0.50 0.50 
11 1030L 0.19 0.27 0.26 0.20 
15 llOOL 2.10 0.60 0.40 0.60 
18 llOOL 0.40 0.30 0.10 0.30 
22 123CL 0.50 0.10 0. 30 0.30 
25 lOOOL 0.40 0.20 0.20 0.40 
DEC. 1968 
4 1230L 0.20 0.30 0.20 2.40 1-' 
18 llOOL 0.40 0.40 0.30 0.40 
V1 
o:> 
J PJ.~ . 1969 
7 lOOOL 0.40 0.60 0.50 .0.60 
(Cont.) ~able 34. ~an Dissolved Manganese Concentration of the Open Water (Parts Per ~~llion). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 1969 
16 1400L 0.50 o.4o 0.40 0.50 
30 0900L 3.00 2 .10 0.60 9.50 
FEB. 1969 
6 1200L 3.00 2.20 0.90 0.90 
13 1300L 0.90 0.40 .. 0.50 0.40 
20 1200L 0. r(O 0.50 0.60 0.70 
27 1200L 0.60 0.60 0.30 0.70 
MA.ft. 1969 
6 llOOL 0.30 0.40 0.80 0.60 
13 llOOL 0.40 0.80 0.90 0.90 
18 1200L 1.20 0.80 0.80 1.30 
APR. 1969 
11 1130L 0.60 0.05 0.03 0.70 
15 1300L ,0.09 0.05 0.03 0.20 
18 1120L 0.02 0.00 0.03 0.30 
24 1230L 0.05 0.00 0.03 0.10 
29 1400L 0.19 0.22 0.16 0.30 
ffdi.Y 1969 
1 1300L 0.19 0.22 0.16 0.20 
6 1300L 0.47 0.47 0.50 0.50 
8 lOOOL 0.37 o. 39 0.46 0.50 
13 1330L 0.39 0.45 0.46 0.50 
15 1400L 0.45 0.50 0.46 0.50 
22 lOOOL 0.39 0.45 0.50 0.60 
30 llOOL 0.39 0.35 o.46 0.50 
J UNE 1969 
6 lOOOL 0.39 0.42 0.43 0.60 
10 lOOOL 0.39 0.45 0.53 0.60 
13 0930L 0.42 0.42 0.56 0.60 I-
16 0930L 0.42 0 1 ,~ 0.53 0.60 u • ~:::> \£ 
19 0930L 0.47 0.47 0.53 0.30 
25 1415L 0.60 0.57 0.56 ' o. 70 
(Cont.) Table 34. Mean Dissolved M.anganese Concentration of the Open Water (Parts Per Million). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JULY 1969 
3 1430L 0.69 0.64 o.46 0.70 
8 1500L 0.57 0.52 0.60 0.70 
14 1500L 0.60 0.55 0.56 0.60 
19 2000L 0.54 0.32 0.39 0.60 
26 0945L 0.60 o.44 .. 0.63 0.60 
AUG. 1969 
4 1700L 0.69 0.60 o.43 0.70 
11 ' 0930L 0.60 0.24 0.46 0.60 
19 lOOOL 0.50 0.30 0.46 0.60 
26 1030L o.42 0.30 0.43 0.40 
~ 
0 
~-~ ... 
Table 35. Mean Seston Manganese Concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEPr. 1968 
18 1045L 0.05 O.C5 0.09 0.10 
20 1515L 0.05 0.07 0.09 0.10 
25 1045L 0.09 0.09 0.06 0.10 
27 1200L 0.09 0.09 0.09 0.10 
30 1030L 0.09 0.09 0.09 0.10 
OCT. 1968 .. 
2 llOOL 0.09 0.09 0.16 0.10 
,4 1045L 0.09 0.09 0.13 0.00 
7 1130L 0.09 0.09 0.16 0.00 
9 1130L 0.32 0.30 0.26 0.20 
14 1245L 0.12 0.09 0.16 0.20 
16 1130L 0.07 0.07 0.19 0.00 
18 0900L 0.07 0.09 0.09 0.10 
21 0930L 0.09 0.09 0.09 0.10 
23 0900L 0.09 0.07 0.09 0.10 
25 1045L 0.09 0.15 0.13 0.10 
28 0930L 0.15 0.12 0.09 0.30 
30 0900L 0.09 0.09 0.13 0.20 
NOV. 1968 
1 0930L 0.09 0.12 0.23 0.30 
4 0930L 0.09 0.09 0.16 0.20 
8 llOOL 0.09 0.09 0.26 0.30 
11 1030L 0.09 0.12 0.19 0.20 
15 llOOL 0.10 0.10 0.10 0.20 
18 llOOL 0.10 0.10 0.10 0.20 
22 1230L 0.10 0.10 0.10 0.10 
25 10001 0.10 0.10 0.10 0.10 
rEC. 1968 
4 12301 0.10 0.10 0.10 0.10 
....... 
18 11001 0.00 0.10 0.10 0.10 0\ 
....... 
JAN. 1969 
7 lOOOL 0.00 0.10 0.10 0.10 
.... . 
(Cont.) Table 35. Mean Seston Manganese Concentration of the Open ~.Jater (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M JAN. 1969 -------------
16 1400L 0.10 0.10 0.10 0.10 
30 0900L 0.10 0.10 0.10 0.20 
FEB. 1969 
6 1200L 0.10 0.10 0.20 0.20 
13 1300L 0 .10 0 .10 ·· 0 . 20 0 . 30 
20 1200L 0.10 0.30 0.20 0.30 
27 1200L 0.10 0.30 0.20 0.30 
MA.Y1. 1969 
6 llOOL 0.10 0.30 0.20 0.30 
13 llOOL 0.10 0.30 0.20 0.30 
18 1200L 0.10 0.30 0.30 0.20 
APR. 1969 
11 1130L 0.09 0.25 0.30 0.30 
15 1300L O.D9 0.25 0.33 0.40 
18 1120L 0 .19 0. 25 0. 30 0. 30 
24 1230L 0.15 0.22 0.30 0.30 
29 1400L 0.12 0.22 0.30 0.50 
FAY 1969 
1 1300L 0 .19 0. 30 0. 33 0. 40 
6 1300L 0.24 0.30 0.36 0.40 
8 lOOOL 0 . 22 0 .17 0 . 26 0. 40 
13 1330L 0 .19 0 .19 0. 33 0. 40 
15 1400L 0.25 0.24 0.23 /' _ 0.40 
22 lOOOL · 0.19 0.27 0.30 0.20 
30 llOOL 0.17 0.2l 0.30 0.40 
JU-:·IB 1969 
6 10001 0 .19 0. 22 0. 23 0. 30 
10 lOOOL 0 .19 0 .19 0. 33 0. 40 
l3 0930L 0.19 0.15 0.30 0.30 ._., 
16 09301 0.19 0.16 0.23 0.40 R; 
19 09 30L 0 .19 0 . 09 0 . 30 0 . 40 
25 1415L 0.19 0.09 0.30 0.40 
(Cont.) Table 35. 
DATE TIME 
JULY 19 9 
3 1430L 
8 1500L 
14 · 1500L 
19 2000L 
26 0945L 
AUG. 1969 
4 1700L 
11 0930L 
19 lOOOL 
26 1030L 
Mean Seston Manganese Concentration of the Open Water (Parts Per Million). 
SlJ"RFACE 2.0 M 3.0 M 5.0 M 
0.19 0.09 0.30 0.40 
0.19 0.15 0.26 0.40 
0.30 0.22 0.36 0.60 
0.19 0.30 0.39 0.40 
0 .32 0.39 .. 0 .Ll6 0.50 
0.39 0.30 0.36 0.60 
0.39 0.40 0.46 0.20 
0.30 0.27 0.39 0.60 
0.30 0.17 0.36 o. 30 
...... 
O'\ 
w 
Table 36. Dissolved Manganese Concentration of the Aerated Cylinder (Parts Per Million). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEP'r • . 1968 
-------- ------- -- -
18 10451 0.40 0.40 0.60 o.3o 
20 15151 0.20 0.30 0.30 0.30 
25 10451 0. 30 0.30 0.20 0.10 
27 12001 0.40 0.50 1.20 1.40 
30 10301 1.30 0 .90 .. 0.20 2.00 
OCT. 1968 
2 11001 1.80 1.00 0. 80 2.00 
·4 10451 0.50 0.80 0 .90 2.00 
7 11301 0.90 1.00 1.00 a.Bo 
9 11301 0.80 1.10 1.00 0.80 
14 12451 0.80 0.70 0.80 0.80 
16 11301 1.10 1.10 1.30 1. 50 
18 09001 0.80 0. 70 0.80 l.llO 
21 09301 0.10 0.00 0.30 0.90 
23 0900L 0.40 a.Bo 0.70 0.60 
25 10451 0.10 0.00 0.00 0.00 
28 0930L 0.40 0.30 0.30 0.30 
30 09001 0.40 0.50 0.30 0.30 
?'<OV. 1968 
1 09301 0.40 0.30 0.30 0.20 
4 09301 0.20 0.30 0 .30 0. 30 
8 11001 0.60 0.70 0.50 0.50 
11 10301 0 .10 0 .10 0.30 0.30 
15 11001 
18 11001 
22 12301 
25 10001 
D-2C. 1968 
4 1230L -- -- -- -- ..... 
18 llOOL -- - °' -- -- .z:: 
J10; . 1969 
7 lOOOL -- -- -- ..___ 
I.:, 
(Cont.) Table 36. Dissolved Manganese Concentration of the Aerated Cylinder (Parts Per Million). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
J.AH. 19.-9 
16 1400L 
30 0900L 
FEB. 1969 
6 1200L 
13 1300L --- --- .. 
20 1200L 
27 1200L 
MAR. 1969 
6 llOOL 
13 llOOL 
18 1200L 
APR. 1969 
11 1130L o. 70 0.00 0.00 1.00 
15 1300L 0.00 0.10 0.00 0.10 
18 1120L 0.00 0.10 0.00 0.00 
2l+ 1230L 0.10 0.00 0.10 0.10 
29 1400L 0.00 0.20 0.20 0.20 
i''iAY 1969 
1 1300L 0.40 0.20 0.30 0.20 
6 1300L o.4o 0.50 0.50 0.40 
8 lOOOL 0 . 40 0.40 0.50 0.40 
13 1330L 0.40 0.40 0.50 0.30 
15 1400L 0.50 0.50 0.40 0.40 
22 lOOOL 0.40 0.60 0.40 0.50 
30 llOOL o.4o 0.40 0.30 0.40 
JUNE 1969 
6 lOOOL 0.40 0.40 0.50 0.60 
10 lOOOL o.4o 0.40 0.40 0 .60 
13 0930L 0.40 0.40 0.30 0.40 I-' 
16 0930L 0.40 0.50 0.60 0.40 0\ \J1 
19 0930L 0.40 0.60 0.40 0.40 
25 1415L 0.60 0.50 0.40 0.60 
,( 
(Cont.) Table 36. Dissolved Manganese Concentration of the Aerated Cylinder (Parts Per Million). 
DATE TillJE SURFACE 2.0 M 3.0 M 5.0 M 
1969 
--·------------ - -
JULY 
3 14301 0.70 0.60 0.70 0.80 
8 15001 0.60 0.60 0.50 0.60 
14 15001 0.60 0.60 0.50 0.60 
19 20001 o.4o 0. 110 0.30 0.60 
26 09451 0.60 0.30 .. 0.40 0.60 
AUG. 1969 
4 17001 0.70 0.10 0.30 0.60 
;n 09301 0.60 0.60 0.40 0.60 
19 10001 0.50 0.10 0.40 0.40 
26 10301 0.40 0.10 O. lJO 0.40 
~ 
O'\ 
- = No data available. 
\.· · .. · 
Table 37. Seston Manganese Concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEPr. 1968 
18 10451 o.oo 0.10 0.10 0.10 
20 15151 0.00 0.00 0.10 0.10 
25 10451 o.oo 0.10 0.00 0.10 
27 12001 0.10 0.20 0.10 0.10 
30 10301 0.10 0.10 .. 0.10 0.10 
OCT. 1968 
2 11001 0.10 0.10 0.10 0.10 
4 10451 0.10 0.10 0.20 0.10 
7 11301 0.20 0.10 0.10 0.00 
9 11301 0.40 0.40 0.40 0.00 
14 12451 0.10 0.20 0.10 0.20 
16 11301 0.10 0.10 0.10 0.10 
18 09001 0.10 0.10 0.10 0.10 
21 09301 0.10 0.10 0.10 0.10 
23 09001 0.10 0.10 0.00 0.10 
25 10451 0.10 0.10 0.10 0.10 
28 09301 0.10 0.20 0.10 0.20 
30 09001 0.10 0.10 0.10 0.20 
NOV. 1968 
1 09301 0.10 0.10 0.30 0.20 
4 09301 0.10 0.10 0.20 0.10 
8 11001 0.10 0.10 0.20 0.30 
11 1030L 0.10 0.10 0.30 0.20 
15 11001 
18 11001 
22 12301 
25 10001 
IEC. 1968 
4 12301 -- -- -- -- !-1 
"" 18 11001 -- -- -- -- ~ 
JAN. 1969 
7 10001 -- -- -- --
(Cont.) Table 37. Seston Manganese Concer.tration of the Aerated Cylinder (Parts Per Million). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 1969 
16 14001 
30 09001 ---
Fili. 1969 
6 12001 
13 13001 
.. 
20 12001 
27 12001 
MA"':\. 1969 
6 11001 
13 11001 
18 12001 
APR. 1969 
11 11301 0.10 0.10 0.30 0.30 
15 13001 0.10 0.20 o. 30 0.30 
18 11201 0.20 0.20 0.30 0.30 
24 12301 0.20 0.20 0.30 0.30 
29 14001 0.20 0.20 0.30 0.50 
I·1AY 1969 
1 1300L 0.20 0.20 0.30 0.40 
6 13001 0.20 0.20 0.30 0.40 
8 10001 0.20 0.10 0.30 0.20 
13 13301 0.20 0.10 0.30 0.20 
15 14001 0.20 0.10 0.30 0.20 
22 10001 0.10 0.20 0.30 0.20 
30 llOOL 0.10 0.20 0.20 0.30 
J lJ"NE 1969 
6 10001 0.20 0.10 0.30 0.20 
10 lOOOL 0.20 0.10 0.30 0.20 
13 09301 0.20 0.10 0.30 O.ilO 
....... 
0\ 
16 0930L 0.20 0.10 0. 30 0.40 
00 
19 0930L 0.20 0.10 0.30 0.40 
25 14151 0.20 0.10 0.30 o.iw 
., 
(Cont.) Table 37. Seston Manganese Concentration of the Aerated Cylinder (Parts Per Million). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JULY 1969 
3 1430L 0.20 0.10 0.30 0.40 
8 1500L 0.20 0.10 0.30 0 .110 
14 1500L 0.30 0.30 0.20 0.40 
19 2000L 0.20 0.30 0.40 0.1-!0 
26 0945L 0.30 0.40 .. 0.30 0. i~ O 
AUG. 1969 
4 1700L o.4o 0.30 0.20 0.10 
11 0930L 0.40 0.40 0.50 0.60 
19 lOOOL 0.30 0.20 0.10 0.30 
26 1030L 0.30 0.20 o.4o 0.40 
-- = No data available. 
I-' 
°' \0 
Table 38. Mean Dissolved Sodium Concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEPT. 1968 
---- -------
18 1045L 13.79 13.62 15.26 16.30 
20 1515L 15.12 15.44 16.03 15.08 
25 1045L 13.77 14.80 15.2G 16.00 
27 1200L 15.54 14.92 15.60 16.00 
30 1030L 14.25 13.75 .. ILi .23 111. 50 
OCT. 1968 
2 llOOL 15.12 14.55 14.19 15, LIQ 
; 4 1045L 111.92 14 ,9L1 14.90 11~. 50 
7 1130L 15.00 15.22 15.19 15.60 
9 1130L 16.32 16 ,1~5 16.66 16.70 
14 1245L 16.15 16.67 15.76 16.80 
16 1130L 15.35 16.27 15.33 16.30 
18 0900L 16.02 15.99 15 • r(3 16.00 
21 0930L 15.67 15.35 15.49 16.30 
23 0900L 14.89 15.27 15.23 111.90 
25 1045L 15.67 15.75 15.99 17.70 
28 0930L 16.06 16.l~O 17.86 17.20 
30 0900L 17.15 16.39 16.60 17.10 
iJOV. 1968 
1 0930L 18.70 18.00 17 ,93 17.50 
4 0930L 21.14 19.47 20.20 18.70 
8 11001 14.67 15.12 16.03 14.90 
11 10301 18.62 18.47 18.13 18.20 
15 11001 23.50 26.80 21Ll0 23.40 
18 11001 18.irn 18.30 18.20 18.60 
22 12301 18.80 15.30 17.40 16.20 
25 10001 24.38 15.40 13.50 111. 90 
DEC. 1968 
4 12301 11.10 17.00 11.50 11.30 ..... 
18 llOOL 10.50 11.20 10.20 10.00 ~ c 
JJ\N. 1969 
7 10001 12.30 12.80 15.70 12.50 
(Cont.) Table 38. Mean Dissolved Sodim Concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 19 9 
16 14001 18.20 14.10 12.80 13.10 
30 09001 18.60 18.60 17.30 16.10 
FEB. 1969 
6 12001 18.00 18.20 17 .00 16.90 
13 13001 12.90 11.80 .. 12.10 15.60 
20 12001 18.10 27. LIO 21.80 19.60 
27 12001 20.80 22.90 16.50 21.20 
•MAR. 1969 
6 11001 17.00 18.30 13.70 18.90 
13 11001 14.90 18.40 19.10 20.70 
18 12001 23.70 22.40 16.10 20.50 
APR. 1969 
11 11301 15.39 9.82 7.96 16.70 
15 13001 . 8.05 7,67 7.66 8.10 
18 11201 9.10 9.87 8.56 16.00 
24 12301 9.72 11.14 9.89 14.70 
"0 c:..., 14001 10.55 10.12 10.50 15.40 
i''iAY 1969 
, 13001 8.97 9.04 11.99 9.70 .1. 
6 13001 11.47 11.69 13.66 15.80 
8 10001 10.92 11.94 13.10 13.80 
13 13301 11.54 11.69 12.76 13.20 
15 14001 11.72 13.12 11~. 83 13.60 
22 10001 11 .79 11.82 9.60 13.60 
30 11001 11.57 12.35 11.93 14.10 
Jl:·S 1969 
6 10001 13.14 12.44 13.93 16.80 
10 10001 11 .79 12.82 12.46 13.80 
13 0930L 13.27 13.04 13.69 14.30 I-
16 09301 12.32 13.14 14.26 15.60 -.. I-
19 09301 12.75 13.69 11L89 13.80 
25 14151 13.64 13.32 13.99 14.60 
(Cont.) Table 38. Mean Dissolved Sodium Concentration of the Open Water (Parts Per Milljon). 
DATE TIME SURFP.CE 2.0 M 3.0 M 5 .o i1 
JULY 1969 
- ·---------- ---------- -
3 1430L 14.75 12.92 13. "(3 14 .J.O 
8 1500L 13.20 12.84 13.96 lil. 20 
14 1500L 14. 84 14.39 li~ .13 13.80 
19 2000L 13.32 13.02 J 3. 49 J.I~ . 10 
26 0945L 13.79 J.4.12 .. 14.16 15.20 
AUG. 1969 
4 1700L 13 .10 13 . 57 14.29 15.10 
'11 0930L 13.87 14. 45 15.19 16.00 
19 lOOOL 12. 89 13.79 15 .10 15. 60 
26 10301 14.94 15.69 15.60 15.60 
... 
..... 
I\ 
Table 39. Mean Seston Sodium Concentration of the Open Water (Parts Per Million). 
DATE TJJVlE SURFACE 2.0 M 3.0 M 5.0 M 
SEPI'. 1968 
18 1045L 0.22 0.24 0.26 0.50 
20 1515L (). 30 0.30 0.26 0. LIO 
25 lOlJ5L 0.32 0.24 0.30 0.20 
27 1200L 0.44 0.32 .. 0.23 0.70 
30 1030L 0.42 0.32 0.23 0.30 
ocr. 1968 
2 llOOL 0.30 0.17 0.19 0. 20 
4 · 1045L 0.30 0.19 0.23 0.30 
7 1130L 0.22 0.19 1.13 0. 30 
9 1130L 0.09 0.09 0.09 0.10 
14 1245L 0.09 0.12 0.13 0. 20 
16 1130L 0.22 0.17 0.13 0.10 
18 0900L 0.09 0.09 0.09 0.10 
21 0930L 0.09 0.09 0.19 0.20 
23 0900L 0.07 0.09 0.16 0.30 . 
25 1045L 0.09 0.09 0.09 0.10 
28 0930L 0.17 0.17 0.19 0.30 
30 0900L 0.15 0.19 0.19 0.30 
i~OV. 1968 
1 0930L 0.12 0.15 0.23 0.30 
4 09301 0.0·9 0.12 0.30 0.30 
8 11001 0.09 0.17 0.19 0.20 
11 1030L 0.09 0.19 0.26 0.30 
15 llOOL 0.10 0.10 0.20 0.30 
18 llOOL 0.10 0.10 0.20 0.30 
22 1230L 0.10 0.10 0.20 0.30 
25 10001 0.10 0 .10 0.20 0.20 
rec. 1968 ~ 
4 1230L 0.10 0.10 0.20 ' 0.30 -..:i w 
18 11001 0.10 0.10 0.20 0.30 
JAN. 1969 
7 10001 0.10 0.10 0.20 0.20 
~~. 
(Cont.) .Table 39. Mean Seston Sodium Concentration of the Open Water (Parts Per Millien). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JP.N. 1969 
16 1400L 0.10 0.10 0.20 0.20 
30 0900L 0.10 0.10 0.20 0.20 
FEB. 1969 
6 1200L 0.10 0.10 0 . 20 0.20 
13 1300L 0 .10 0.10 .. C.20 0.20 
20 1200L 0.10 0.10 0.20 0. 30 
27 1200L 0.10 0.10 0.20 0.30 
Mr\11.. 1969 
6 llOOL 0.10 0.10 0.30 0.30 
13 llOOL 0.10 0.20 0.30 0 . 30 
18 1200L 0.10 0.20 0.20 0. 20 
APR. 1969 
11 1130L 0.09 0.24 0.33 0 .110 
15 1300L 0 .09 0.22 0.33 o.~o 
18 1120L 0.07 0.30 0.36 0.00 
24 1230L 0.19 0.27 0 . 36 0.1~ 0 . 
29 1400L 0.19 0.30 0.30 0.40 
fv"J\.Y 1969 
1 1300L 0.19 0.30 0.33 0.40 
6 1300L 0.19 0.32 0.43 0.50 
8 lOOOL 0.19 0.22 0.30 0.20 
13 1330L 0.24 0.30 0.26 0.40 
15 1400L 0.19 0.15 0.33 0.40 
22 lOOOL 0.19 0 .07 0.36 0.40 
30 llOOL 0.19 0.25 0 .110 0.40 
JUI·IB 1969 
6 lOOOL 0.19 0.17 0.33 0.40 
10 lOOOL 0.19 0.22 0.36 0.50 
13 0930L 0.19 0.24 o. 39 0.50 ....,. 
16 0930L 0.19 0.33 0.43 0.60 
-.j 
z:: 
19 0930L 0.35 0.44 0.26 o. 30 
25 1415L 0.19 0.19 0.36 0 .l~O 
t•·--
·~~',:r.v;.,;, 
.' ··~. 
DATE 
JULY 
3 
8 
14 
19 
'26 
AUG. 
4 
11 
19. 
26 
(Cont.) Table 39. 
TIME 
1969 
14301 
15001 
15001 
20001 
09451 
1969 
17001 
09301 
10001 
10301 
:Mean Seston Soditun Concentration of the Open Water (Parts Per Million). 
SURFACE 2 .0 M 3.0 M 
0.19 0.15 0.33 
0.19 0.32 0.33 
0.19 0.32 0.39 
0.19 0.30 0.33 
0 .30 0.30 .. 0.33 
0.30 0.35 0.33 
0.39 0.42 0. 39 
0.30 0.17 0.26 
0.22 0.25 0 . 33 
5 .0 M 
O.lrn 
0.110 
0.110 
0.40 
o. 1~ 0 
o.4o 
0.60 
0 .110 
0.40 
1-J 
-.J 
V1 
Table 40. Dissolved Sodium Concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEPT. 1968 
---- - --
18 1045L 15.90 16.00 17.00 18.00 
20 1515L 13.90 14.20 13. 80 16. oo 
25 1045L 13.60 lL! .10 15. 20 15 .00 
27 1200L 14.90 11~. 30 111 :70 lS.OO 
30 1030L 13.90 111.20 .. 13. 60 111 .)0 
OCT. 1968 
2 llOOL 14.80 16.10 14.60 15.00 
i1 1045L 15.70 15.10 14.90 15.30 
7 1130L 15.60 15.30 15.30 15. 50 
9 1130L 16.10 15.80 15.60 15.70 
14 1245L 16.10 15.80 15.20 15.60 
16 1130L 16.00 15.50 15.00 15 . 30 
18 09001 15.30 13.60 16.30 13. 60 
21 09301 15.60 14.30 15.60 16.90 
23 09001 16.30 14.90 15.80 17.10 
25 10451 16.20 16.10 16.20 15.70 
28 09301 14.90 16.30 16.70 16.00 
30 09001 16.90 16.80 16 .80 17.20 
NOV. 1968 
1 09301 21.80 20.80 19.00 19.50 
4 09301 18.50 19.20 20.60 19 .30 
8 11001 17.70 14.00 15.50 15.80 
ll 1030L 18.20 17.60 20.70 18.50 
15 11001 
18 11001 
22 12301 
25 10001 
DEC. 1968 
4 12301 -- -- --- -- I-' ~ 
18 llCOL --- 0\ 
JAN. 1969 
7 10001 -- -- -
~-~~' 
(Cont.) Table 40. Dissolved Sodium Concentration of the Aerated Cylinder (Parts Per Million). 
DA'IE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. l9b9 
16 1400L 
30 0900L 
FEB. 1969 
6 1200L 
13 1300L --- .. 
20 1200L 
27 1200L 
~-'!AR. 1969 
6 llOOL 
13 llOOL 
18 1200L 
APR. 1969 
11 1130L 16.70 13.70 11.20 9.20 
15 1300L 7.60 7.20 7.90 7.70 
18 1120L 9.80 8.30 8.40 8.40 
24 1230L 11.40 9.1.iJ 9 .10 9.00 
29 1400L 10.50 10.10 10.20 12.70 
i'11AY 1969 
1 1300L 10.10 10.20 9.20 9. 30 
6 1300L 1:.20 11.30 13.20 12.00 
8 lOOOL 10.10 11.70 10.40 11.60 
13 1330L 12.10 10.10 11.20 11.20 
15 1400L 12.00 11.00 12.60 10.20 
22 lOOOL 13.00 12.10 10.20 11.60 
30 11001 11.60 11.00 10.10 13.60 
Jli:-IB 1969 
6 lOCOL 11.20 11.60 11.10 10.60 
10 lOOOL 12.00 11.60 13.80 12.60 
13 0930L 11.80 12.60 13.40 14.60 I-' 
16 0930L 11.60 12.60 13.70 14.10 ~ ~ 
19 0930L 12.60 13.60 12.80 11.30 
25 1415L 13.60 11.20 12.60 14.10 
~~·;.. 
(Cont.) Table 40. Dissolved Scxiium Concentration of the Aerated Cylinder (Parts Per Million). 
DA'IE TIME SURFACE 
1969 
-----~ · - ------ -- -- -- - - ----- --- --
JULY 
3 14301 13.60 
8 15001 12 .80 
14 15001 12.30 
19 20001 12.60 
26 09451 11.60 
AUG. 1969 
4 17001 12.60 
11 09301 11.60 
19 10001 12.90 
26 10301 14.10 
-- = No data available. 
2.0 M 3.0 M 
11.10 12.60 
13.60 13.80 
12.60 13. 80 
12.90 12 . 80 
11.90 .. 12 .90 
13.80 14.10 
12.80 13.60 
13.60 il; .00 
15.20 16.80 
5.0 M 
14.10 
14.10 
l 4. 20 
13.00 
13. 10 
14.30 
16.00 
12. 60 
17. 60 
...., 
~ 
CX> 
. - ---- ----···- ---··- ... 
<cf"l 
Table 41. Seston Sodium Concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEPT. 1968 
18 1045L 0.30 0.30 0.40 0.40 
20 1515L 0.30 0.30 0.30 0.40 
25 1045L 0.30 0.30 0.40 0.50 
27 1200L 0.30 0.20 0.30 0.40 
30 1030L 0.30 0.40 .. 0.40 0.30 
OCT. 1968 
2 llOOL 0.30 0.20 0.20 0.20 
,4 1045L 0.20 0.20 0.20 0.20 
7 1130L 0.20 0.20 0.20 0.20 
9 1130L 0.10 0.10 0.10 0.10 
14 1245L 0.10 0.10 0.10 0.10 
16 1130L 0.90 0.20 0.50 0.40 
18 0900L 0.20 0.10 0.10 0.10 
21 0930L 0.10 0.10 0.20 0.30 
23 0900L 0.10 0.10 0.10 0.30 
25 1045L 0.10 0.10 0.10 0.10 
28 0930L 0.30 0.10 0.20 0.10 
30 0900L 0.20 0.10 0.20 0.20 
NOV. 1968 
1 0930L 0.10 0.10 0.20 0.20 
4 0930L 0.10 0.20 0.30 0.30 
8 llOOL 0.10 0.10 0.20 0.20 
11 1030L 0.10 0.10 0.20 0.20 
15 llOOL 
18 11001 
22 1230L 
25 lOOOL 
IEC. 1968 
4 1230L -- -- - - I-' 
18 llOOL -- -- -- - ~ 
JAN. 1969 
7 10001 -- -- -- .-
(Cont.) Table 41. Seston Sodium Concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 1969 
------------------------------
16 14001 
30 09001 
FEB. 1969 
6 12001 
13 13001 --- --- .. 
20 12001 
27 12001 
j.JA..t:{. 1969 
6 11001 
13 11001 
18 12001 
APR. 1969 
11 11301 0.10 0.20 0.20 0 .110 
15 13001 0.·10 0.20 0.30 0.110 
18 11201 0.10 0.20 0.30 O.lJO 
24 12301 0.20 0.20 0.30 0.40 
29 14001 0.20 0.30 0.30 0.40 
Ii'AY 1969 
l 13001 0.20 0.30 0.30 0.40 
6 13001 0.20 0.30 0.30 0.50 
8 10001 0.20 0.10 0 .30 0.20 
13 13301 0.20 0.10 0.30 0.20 
15 1400L 0.20 0.10 0.30 0.20 
22 10001 . 0.20 0.10 0.30 0.20 
30 11001 0.20 0.10 0.30 0.20 
.J\J~E 1969 
6 lOOOL 0.20 0.10 0 . 30 0.10 
10 10001 0.20 0.10 0.30 0.40 
13 09301 0.20 0.10 0.30 0.40 I-
16 09301 0.20 0.30 0.40 0.50 0 c 
19 09301 0.20 0.30 0.30 0.40 
25 14151 C.20 0.30 0.30 ' 0.40 
....... 
(Cont.) Table 41. 
DA'l'E TIME 
JULY 1969 
3 1430L 
8 1500L 
lLl 1500L 
19 2000L 
26 0945L 
AUG. 1969 
4 1700L 
11 0930L 
19 lOOOL 
26 1030L 
-- = No data available. 
Seston Sodium Concentration of the Aerated Cylinder (Parts Per Million). 
SURFACE 2.0 M 3.0 M 
0.20 0.10 0.30 
0.20 0.30 0. LI O 
0.20 0.30 0.30 
0.20 0.30 0.30 
0.30 0.20 .. 0.30 
0.30 0.20 0.10 
0.40 0.30 0. LIO 
0.30 0.20 0.10 
0.30 0.40 0.30 
5.0 M 
0 .110 
0. 30 
0. LIO 
0.110 
0. 30 
0. 30 
O. ]O 
0. 30 
0. LIO 
..... 
°' ..... 
Table 42. Mean Dissolved Zinc Concentration of the Open Water (Parts Per Million) • 
DATE TLlVJE SURFACE 2 .o r·ii 3.0 M 5.0 M 
SEPT. 1968 
18 1045L 0.15 0.37 0. L19 0. 80 
20 1515L 0.22 0.30 0.53 0.70 
25 1045L 0.35 o.44 o.66 0.90 
27 1200L 0.42 o.64 0.73 0. 20 
30 1030L 2.42 3.84 .. 3.69 5.80 
OCT. 1968 
2 llOOL 0.44 1.59 2.96 0.40 
4 1045L 0.27 0.47 0.30 0.25 
7 1130L 0.27 0.50 0.36 0. 30 
9 11301 0.37 0.39 0.76 o. eo 
14 1245L 0.62 0.72 0.89 1.00 
16 1130L 1.07 1.09 1.29 1.30 
18 09001 1.07 1.15 1.23 1.50 
21 0930L 1.10 1.22 1.26 l.30 
23 09001 1.09 1.10 0.83 0.50 
25 1045L 0. 44 0.35 0.26 0.10 
28 0930L 0.09 0.07 0.13 0.10 
30 0900L 0.17 0.09 0.03 0.30 
NOV. 1968 
1 0930L 0.00 0.00 0.00 0.00 
4 0930L 0.05 0.05 0.06 0.00 
8 llOOL 0.37 0.09 0.06 0.00 
11 1030L 0.07 0.02 0.03 0.00 
15 11001 0. 40 0.10 0.00 0.00 
18 11001 0.00 0.10 0.00 0.00 
22 12301 0.20 0.10 0.10 0.00 
25 lOOOL 0.50 0 .00 0.00 0.00 
DEC . 1968 
4 12301 0. 10 0.30 0.10 0.10 I-' 
18 llOOL 0.00 0 .00 0.00 0.00 co f\) 
J..A.N. 1969 
7 lOOOL 0.20 0.10 0.20 0.10 
(Cont . ) Table 42 . Mean Dissolved Zinc Concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2 .0 M 3 .0 M 5. 0 M 
-
J fl.N . 19 9 
16 14001 0 .30 0.00 0 .00 0 .00 
30 09001 0. 20 0 . 30 0 .20 0 . 20 
FEB. 1969 
6 12001 0.20 0. 20 0. 20 0. 20 
13 13001 0.00 0 .00 .. 0 .10 0 .00 
20 12001 0 . 30 1. 60 0 . 30 0 . 30 
27 12001 0. 20 0 .20 0 .20 0 . lJO 
MAR . 1969 
6 11001 0. 20 0.20 0. 00 0 .10 
13 11001 0.00 0 .20 0 .10 0 .20 
18 12001 0 . 30 0.20 0 .10 0 . 20 
J\PR. 1969 
11 11301 3. 62 0 .32 0. 26 0. 10 
15 1300L Q. . 47 0. 44 0.49 0 .50 
18 1120L 0. 00 0 .00 0 .00 0 .00 
24 12301 0. 00 0. 02 0.03 0. 00 
29 14001 o.4o o .c7 0 .03 0. 00 
M.l\.Y 1969 
1 13001 0. 07 0 .07 0. 13 0. 00 
6 13001 0 .07 0.07 0.09 0. 00 
8 lOOOL 0.00 0 .00 0 . 13 0 . 20 
13 13301 0.02 0 .00 0.09 0 .20 
15 1L!001 0 .00 0. 02 0 .13 0. 20 
22 10001 0 .02 0. 09 0 . 16 0 . 30 
30 llOOL 0. 02 0.09 0 .16 o . 30 
JUNE 1969 
6 10001 0. 09 0.12 0 . 23 0 . 40 
10 10001 0 .15 0 .09 0 . 30 0 . 20 
13 09301 0. 15 0 .15 0 . 16 0 . 10 ....... 
16 09301 0 .19 0 .12 0 .23 0 . 30 0: w 
19 09301 0 .19 0 .24 0. 33 0.50 
25 14151 0. 32 0 . 3L! 0 . 30 0. 30 
(Cont.) Table 42. 
DA'IB TIME 
JULY 19 9 
3 1430L 
8 1500L 
14 1500L 
19 20001 
26 . 0945L 
AUG. 1969 
4 17001 
11 09301 
19 10001 
26 10301 
Mean Dissolved Zinc Concentration of the Open Water (Parts Per Million). 
SURFACE 2 .0 M 3.0 M 
0. 30 0.24 0.19 
0.30 0.17 0.26 
0.32 0.17 0.36 
0.30 0.27 0.33 
0.30 0.25 .. 0.30 
0.32 0.24 0. 30 
0. 30 0.24 0.00 
0.19 0.27 o. 39 
0.30 0.27 0.43 
5.0 M 
0.30 
0.60 
0. 50 
0.50 
0 .30 
0. 60 
0.50 
0. 50 
0, LIO 
I-' 
CD 
.z::: 
Table 43. ~an Seston Zinc Concentration of the Open Water (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEPT. 1968 
18 10451 0.00 0.00 0.06 0.00 
20 15151 0.02 0.07 0.06 0.10 
25 10451 0.00 0.00 0.03 0.00 
27 12001 0.00 0.00 0.00 0.00 
30 10301 0.00 0.00 0.00 0.00 
ocr. 1968 .. 
2 11001 0.15 0.15 0.09 0.10 
.Ii 10451 0.00 0.00 0.00 0.00 
7 11301 0.00 0.00 0.00 0.00 
9 11301 0.00 0.00 0.00 0.00 
14 12451 0.07 0.00 0.00 0.00 
16 11301 0.50 0.00 0.00 0.00 
18 09001 0.00 0.00 0.00 0.00 
21 09301 0.00 0.00 0.00 0.10 
23 09001 0.00 0.00 0.00 0.00 
25 10451 0.00 0.00 0.03 0.10 
28 09301 0.00 0.00 0.00 0.10 
30 09001 0.00 0.00 0.03 0.10 
NOV. 1968 
1 09301 0.00 0.00 0.03 0.10 
4 09301 0.00 0.00 0.00 0.10 
8 11001 0.00 0.00 0.03 0.10 
ll 1030L 0.00 0.00 0.03 0.10 
15 11001 0.00 0.00 0.00 0.10 
18 11001 0.00 0.00 0.00 0.10 
22 12301 0.00 0.00 0.00 0.10 
25 10001 0.00 0.00 0.00 0.10 
L~C. 1968 
4 12301 0.00 0.00 0.00 0.10 ,_ 
18 11001 0.00 0.00 0.00 o.oo 0 IJ 
JPJJ . 1969 
7 10001 0.00 0.00 0.00 0.00 
(Cont.) Table 43. Mean Seston Zinc Concentration of the Cpen Water (Parts Per Million). 
DAIB TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAN. 1969 
16 1400L 0.00 0.00 0.00 0. 00 
30 0900L 0.00 0.00 ().00 0.00 
FEE. 1969 
6 1200L 0.00 0.00 0.00 0.00 
13 1300L 0.00 0.00 .. 0.00 0.00 
20 1200L 0.00 0.00 0.00 0.00 
27 12001 0.00 0.00 0.00 0.00 
MAR. 1969 
6 llOOL 0.00 0.00 0.00 0.00 
13 11001 0.00 0.00 0.00 0.00 
18 1200L 0.00 0.00 0.00 0.00 
APR. 1969 
11 11301 0.00 0.00 0.00 0.00 
15 1300L 0.00 0.00 0.13 0.00 
18 11201 0.00 0.00 0.00 0.00 
24 1230L 0.00 0.00 0.00 o.oo 
29 14001 0.00 0.00 0.00 0.00 
I·1AY 1969 
1 1300L 0.00 0.00 0.00 0.00 
6 1300L 0.00 0.00 0.00 0.00 
8 lOOOL 0.05 0.00 0.00 0.00 
1 ') 
..L...) 1330L 0.00 0.00 0.00 0.00 
15 14001 0.00 0.00 0.00 0.00 
22 lOOOL . 0.00 0.00 0.00 0.00 
30 llOOL o.oo 0.07 0.00 0.00 
J{J}JE 1969 
6 lOOOL 0.00 0.00 0.00 0.10 
10 10001 0.00 0.02 0.00 0.00 
13 09301 0.00 0.00 0 .03 0.10 "=' 
16 09301 0.00 0.00 0.00 0.10 0: ..:;. 
19 0930L 0.00 0.00 0.03 0.10 
25 14151 0.00 0.02 0.00 0.00 
(Cont.) Table 43. 
DATE TIME 
JULY 1969 
3 14301 
8 15001 
14 15001 
19 20001 
26 09451 
AUG. 1969 
4 17001 
11 09301 
· 19 10001 
26 10301 
Mean Seston Zinc Concentration of the Open Water (Parts Per Million). 
SUP.FACE 2.0 M 3.0 M 
o·.oo 0.00 0.03 
0.00 0.00 0.00 
0.00 0.00 0.03 
o.oo 0.00 0.06 
0.00 0.02 0.06 
.. 
0.00 0.00 0.09 
0.00 0.00 0.06 
0.00 0.02 0.03 
0.00 0.00 0.03 
5.0 M 
0.00 
0.10 
0.20 
0.10 
Cl. 00 
0.10 
0.10 
0.10 
0.10 
l-
o: 
....; 
Table 44. Dissolved Zinc Concentration of the Aerated Cylinder (Parts Per ~Jillion). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEPT. 1968 
18 10451 0.20 0.30 0.40 0.60 
20 15151 0.60 0.30 0.20 0.40 
25 10451 0.50 0.60 0. llO 0. 80 
27 12001 1.00 0. ::o 0.70 0. 20 
30 10301 2.60 1.40 .. 0.70 0. 50 
oar. 1968 
2 11001 0.90 2.80 2.20 0.30 
4 10451 0.30 0.10 2.00 0.40 
7 11301 0. 30 0. 30 2.00 0. 80 
9 11301 0.40 0.60 0.70 0. 70 
14 12451 0.70 o. so 0. 90 1. 00 
16 11301 0.90 1.00 1.10 1. 20 
18 09001 1.00 1.20 1.30 1.40 
21 09301 ' 1.30 1. 30 1.20 1. 30 
23 09001 1. 70 1.30 1. 30 1.20 
25 10451 1.00 0.30 1. 20 ·0.90 
28 09301 0. 10 0.10 0. 00 0.10 
30 09001 0.20 0.20 0.00 0.10 
NOV. 1968 
1 09301 0.80 0.60 0.00 o.oo 
4 09301 0.10 1.00 0.00 0.00 
8 11001 0.50 0.20 0.20 0.20 
11 10301 0. 20 0.00 2.60 0.10 
15 11001 
18 llOOL 
22 12301 
25 10001 
DEC. 1968 
4 12301 
18 11001 
J AN . 1969 
7 10001 
(Cont.) Table 44. Dissolved Zinc Concentration of the Aerated Cylinder (Parts Per Million). 
DJ\.TS TIME SURFACE 2.0 M 3.0 M 5.0 M 
J/lj\) . 1969 
16 14001 
30 09001 
FEB. 1969 
6 12001 
13 13001 --- -- .. 
20 12001 
27 12001 
i·'ll 1'. 1969 
6 11001 
, ..... 
.Lj 11001 
18 12001 
APR . 1969 
11 11301 2.90 0.60 0.40 0.10 
15 13001 0.40 0.50 0.80 0.50 
18 11201 0.00 0.00 0.00 0.00 
24 12301 0.00 0.00 0.00 o.oo 
29 14001 0.10 0.00 0.00 0.10 
i-:AY 1969 
1 13001 0.00 0.00 0.10 0.00 
..L. 
6 13001 0.00 0.00 0.10 0.00 
8 10001 0.00 0.00 0.10 0.20 
13 13301 0.00 0.00 0.10 0.10 
15 14001 0.00 0.00 0.10 0.10 
22 10001 0.00 0.00 0 .10 0.10 
30 llOOL 0.10 0.00 0 .10 0.10 
JUJE 1969 
6 10001 0.10 0.10 0.20 0.30 
10 10001 0.10 0.10 0.20 0.10 
l} 09301 0.10 0.10 0.20 0.10 ....., 
16 09301 0.20 0.10 0.10 0.20 co \0 
19 09301 0.20 0. 10 0.20 0.30 
25 14151 0.30 0.20 0.10 o. 30 
(Cont.) Table 44. Dissolved Zinc Concentration of the Aerated Cylinder (Parts Per Million). 
DA'IE TIME SUP.FACE 2.0 M 3.0 M 
JlJLY 19 9 
3 1430L 0.30 0.20 0.10 
8 1500L 0.30 0.10 0 .30 
14 l500L 0.30 0.20 O.LIO 
19 20001 0.30 0.20 0.40 
26 09451 0.30 0.20 .. 0.40 
AUG. 1969 
' 4 17001 0 .30 0.20 0.10 
11 09301 0.20 0.10 0.30 
19 lOOOL 0.20 0.10 0.30 
26 10301 0.30 0.20 0.10 
-- = No data available. 
5.0 M 
0.30 
0.20 
0. 30 
0 . 30 
0. 50 
0.40 
0.40 
0. 40 
0.30 
""" \0 0 
·Table 45. Seston Zinc Concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 5.0 M 
SEPI'. 1968 
18 1045L 0.00 o.oo 0.00 0.10 
20 1515L 0.00 0.10 0.10 0 .00 
25 1045L 0.00 0.10 0.10 0.00 
27 1200L 0.00 0.00 0.00 0.00 
30 1030L 0.00 0.00 .. 0.00 0.00 
OCT. 1968 
2 llOOL 0.10 0.00 0.00 0.00 
4 1045L 0.00 0.00 0.00 0.70 
7 1130L 0.00 0.00 0.00 0.40 
9 1130L 0.00 0.00 0.00 0.00 
14 1245L o.oo 0.00 0.10 0.00 
16 1130L 0.10 0.00 0.00 0.10 
18 0900L 0.10 0.10 0.00 0.00 
21 0900L 0.00 0.10 0.10 0.00 
23 0900L 0.00 0.00 0.00 0.00 
25 1045L 0.10 0.10 0.00 0.00 
28 0930L 0.00 0.00 0.10 0.00 
30 0900L 0.00 0.00 0.00 0.00 
NOV. 1968 
1 0930L 0.00 0.00 0.00 0.00 
4 0930L 0.00 0.00 0.00 0.10 
8 llOOL 0.00 0.00 0.10 0.00 
11 1030L 0.00 0.00 0.00 0.10 
15 llOOL 
18 llOOL 
22 1230L 
25 lOOOL 
L'EC. 1968 
4 1230L -- -- -- - ~ \0 
18 llOOL -- -- -- - ~ 
JAN. 1969 
7 lOOOL 
(Cont.) Table 45. Seston Zinc Concentration of the Aerat ed Cylinder (Part s Per Mi llion). 
DA'I'E TIME SURFACE 2.0 M 3.0 M 5.0 M 
JAl\J. 1969 -
16 1400L 
30 0900L 
F'""'ci3. 1969 
6 1200L 
13 13001 --- ---- .. 
20 12001 
27 1200L 
i'1 AR . 1969 
6 llOOL 
13 llOOL 
18 1200L 
APR. 1969 
11 1130L 0. 00 0. 00 0 .00 0. 00 
15 1300L o.oo . 0. 00 0.00 0 .00 
18 1120L 0 .00 0. 00 0 .00 0 .00 
24 12301 0. 00 0.00 0.00 0.00 ' 
29 1400L 0.00 0.00 0.00 0. 00 
MAY 1969 
1 1300L 0 .00 0 .00 0 .00 0 .00 
6 13001 0 .00 0 . 00 0. 00 0. 00 
8 10001 0. 00 0 .00 0 .00 0 .00 
13 13301 0 .00 0 .00 0 .00 0.00 
15 14001 0 .00 0. 00 0 .00 0.00 
r C. 10001 0 ~ 00 o.co 0 .00 0 .00 
30 llOOL 0.00 0 .00 0 .00 0 .00 
Ju~~ 1969 
6 10001 0.00 0 .00 0 .00 0. 00 
10 10001 0 .00 0.00 0 .00 0.00 
13 09301 0 .00 0 .00 0 .00 0.00 ...... 
16 09301 0 .00 0.00 0 .00 0. 00 \0 l'U 
19 0930L 0 .00 0 .00 0.00 0. 00 
;r 
-::> 14151 0 .00 0 .00 0 .00 0.00 
(cont.) Table 45. Seston Zinc Concentration of the Aerated Cylinder (Parts Per Million). 
DATE TIME SURFACE 2.0 M 3.0 M 
JULY 1969 
3 14301 0.00 0.00 0.00 
8 15001 0.00 0.00 0.00 
14 15001 0.00 0.00 0.10 
19 2000L 0.00 0.00 0.10 
26 09451 0.00 0.00 0.00 
AUG . 1969 
.. 
4 17001 0.00 0.00 0. 10 
11 · 09301 0.00 0.00 0.00 
19 10001 0.00 0.00 0. 10 
26 1030L 0.00 0.00 O.lC 
-- = No data available. 
5.0 M 
0.00 
0.10 
0.10 
0. 00 
0 .00 
0.00 
0.10 
0.10 
0. 10 
....., 
\0 
w 
Table 46. Summarized Physical and Chemical Data for the Open Waters of Mccargo Lake. 
Parameter Yearly Mean Standard D;viation Mini. 'TPJm M-'lX:L'TllUTI Piange 
+ --- ---
Secchi Disc 1.26 M 1.26 - 0.56 M 0. 50 M 3.00 M 2. 50 M 
Air Temperature 14.7°C 14.7 2: 7.20°c -10.0°c 28.o0 c 3s.0°c 
Water Temperature 13.0°C 13.0 ~ 5.87°c l.0°C 28.o0 c 27.0°C 
Dissolved Oxygen + 7.0 ppm 7.0 - 4.29 ppm 0.0 ppm 23.0 ppm 23.0 ppm 
. + .. 
Carbon Dioxide 20.64 ppm 20.64 - 15.78 ppm 4. 00 ppm 99 .00 ppm 95.00 ppm 
, Total Alkalinity · 267.71 ppm 267.71 ~ 37.93 ppm 104.00 ppm 422.00 ppm 318.00 ppm 
Dissolved Solids 349.85 ppm + 349.85 - 53.98 ppm 125.00 ppm 510.00 ppm 385 .00 ppm 
Dissolved Calcium 90.01 ppm + 171~ . 90 ppm 90.01 - 32.25 ppm 0.10 ppm 175.00 ppm 
Dissolved Copper 0.10 ppm + 0.10 - 0.07 ppm 0.00 ppm 0.70 ppm 0.70 ppm 
Dissolved Iron 1. 75 ppm + 1. 75 - 0. 75 ppm 0.10 ppm 4.10 ppm 4.00 ppm 
Dissolved Potassium 3.16 ppm + 3.16 - 0.95 ppm 0.20 ppm 9.70 ppm 9.50 ppm 
Dissolved Magnesium 37.97 ppm + 37,97 - 10.25 ppm 0.00 ppm 80.20 ppm 80.20 ppm 
0.54 ppm + Dissolved Manganese 0.54 - 0.17 ppm 0.00 ppm 9.50 ppm 9.50 ppm 
Dissolved Sodium 14.37 ppm + 14 . 37 - 3. 02 ppm 1.60 ppm 27.40 ppm 25.80 ppm 
0.38 ppm + Dissolved Zinc 0.38 - 0.12 ppm 0.00 ppm 9.00 ppm 9.00 ppm 
0.40 ppm + 4.00 ppm 4.00 ppm Seston Calcium 0.40 - 0.19 ppm 0.00 ppm 
0.04 ppm + 0.40 ppm 0.40 ppm Sest on Copper 0.04 - 0.01 ppm 0.00 ppm 
0.27 ppm + 0.00 ppm 3.50 ppm 3.50 ppm Sest on Iron 0 .27 - 0.11 ppm 
0.34 ppm + 0.90 ppm 0.90 ppm Seston Potassium 0.34 - 0.13 ppm 0.00 ppm 
+ 0.00 ppm 0.70 ppm 0.70 ppm Seston Yagnesiu.~ 0.20 ppm 0.20 - 0.09 ppm 
+ 0.00 ppm o.60 ppm 0.60 ppm Seston Manganese 0.21 ppm 0.21 - 0.12 ppm 
0 .26 ppm + 0.00 ppm 3.00 ppm 3.00 ppm Seston Sodium 0.26 - 0.08 ppm 
0.01 ppm + 0.00 ppm 2.00 ppm 2.00 ppm . Seston Zinc 0.01 - 0.003 ppm 
: 
APPENDIX B (FIGURES) 
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Fig. 2. Typical Ca concentration - response curve. 
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Fig. 3. Typical CU concentration - response curve. 
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Fig. 4. Typical Fe concentration - response curve. 
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Fig. 5, Typical K concentration - response curve. 
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Fig. 6. Typical Mg concentration - response curve. 
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Fig. 7. Typical Mn concentration - response curve. 
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Fig. 8. Typical Na concentration - r>esponse curve. 
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Fig. 9. 'l'ypical Zn concentration - response curve. 
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